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CHAPTER I  
INTRODUCTION
C lo s tr id iu m  p e r f r in g e n s  i s  an  a n a e ro b ic ,  gram  p o s i t i v e  ro d -sh a p ed  
b a c te r iu m , m easu rin g  2 -4  p, i n  le n g th  and O o8-lo5  i n  w id th*  I t  i s  
n o n m o tile , e n c a p s u la te d , and fo rm s c e n t r a l  t o  s u b te rm in a l  sp o res*  S ix  
ty p e s ,  A -F , a r e  d i f f e r e n t i a t e d  on t h e  b a s i s  o f  t h e  t o x in s  produced*
Ç.» p e r f r in g e n s  was f i r s t  i s o l a t e d  and named B a c i l lu s  a e ro  genes 
c a p s u la tu s  by  W elch and N u t ta l  i n  1892 (5 8 )*  _C* p e r f r in g e n s  i s  b e s t
known a s  th e  p r im a ry  e t i o l o g i c a l  a g e n t o f  g a s  gangrene*  O th e r d i s e a s e s  
cau sed  b y  C* p e r f r in g e n s  a re  d y s e n te ry  o f  newborn lam b s, an  e n te r o -  
toxem ic  d is e a s e  o f  sh eep  known a s  " s t r u c k " ,  and e n t e r i t i s  n e c r o t ic a n s ,  
an  e n te ro to x e m ic  d i s e a s e  o f  man* C e r ta in  s t r a i n s  o f  ty p e  A JC* p e r ­
f r in g e n s  have been  shown by  McClung (3 3 ) and Hobbs (1 7 ) t o  cau se  a  
m ild  g a s t r o e n t e r i t i s  i n  man fo l lo w in g  th e  i n g e s t io n  o f  fo o d  c o n tam in a ted  
w ith  C_* p e r f r in g e n s * Nygren (42 ) h a s  p o s tu la te d  t h a t  t h e  l e c i t h i n a s e  o f  
£« p e r f r in g e n s  was d i r e c t l y  r e l a t e d  t o  th e  c l i n i c a l  symptoms o f  fo o d  
p o iso n in g *
Numerous t o x in s  a r e  p roduced  by £* p e r f r in g e n s * "T oxins w hich a r e  
n o t  l e t h a l  may be d e te c te d  by  t h e i r  h e m o ly tic  p r o p e r t i e s  o r  by  t h e i r  
enzym atic  a c t i v i t y  on a  v a r i e t y  o f  s u b s t r a t e s  (T a b le  l ) *
A H  s t r a i n s  o f  ty p e  A JC* p e r f r in g e n s  do n o t  p ro d u ce  l a r g e  am ounts 
o f  a - to x in *  Hobbs e t  a i*  (1 8 ) d e s c r ib e d  i s o l a t e s  from  fo o d  t h a t  p ro ­
duced sm a ll  am ounts o f  a - to x in *  Hobbs* i s o l a t e s  d id  n o t p roduce  ©- 
t o x in  and d i f f e r e d  from  c l a s s i c a l  ty p e  A s t r a i n s  by fo rm in g  s p o re s  t h a t
1
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table lo  The toxL ns o f  C lo s tr id iu m  p e r f r in g e n s  ( 5 l )
Toxin A B
Type 
0 D E F P r o p e r t i e s
A lpha ♦+ + ♦ + * L e th a l , h e m o ly t ic , l e c i t h i n a s e
B eta — - — L e th a l , n e c r o t iz in g
Gamma - + ♦ — - + L e th a l
D e l ta — + + - — - L e th a l , h e m o ly tic
E p s ilo n - - ♦ - — L e th a l , form ed a s  p r o to to x in
E ta v ^ L e th a l
T heta + * + 4- L e th a l , h e m o ly tic  O2 l a b i l e
I o t a — — - - - L e th a l , form ed a s  p r o to to x in
Kappa + — * V - L e th a l , c o lla g e n a s e
Lambda - - V — N o n le th a l ,  p r o te in a s e
Mu V — V — - N o n le th a l ,  h y a lu ro n id a s e
Nu ♦ + 4 <*■ * 4 N o n le th a l ,  d e o x y rib o n u c le a se
^ v a r ia b le  
i* * v a r ia b le , r a r e
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c o u ld  rem ain  v ia b le  a f t e r  b e in g  h e a te d  f o r  1  h r  a t  100 Co W eiss and 
S tro n g  ( 56) have r e p o r te d  t i i a t  h e a t - r e s i s t a n t  s t r a i n s  o f  _Co p e r f r in g e n s  
p roduced  l e s s  a - to x in  th a n  d id  h e a t - s e n s i t i v e  s t r a in s o
L e c i th in a s e  a c t i v i t y  h as  been  r e p o r te d  i n  o th e r  s p e c ie s  o f  C lo s­
t r i d i a * M acfa rlan e  (2Ô) s tu d ie d  th e  l e c i t h i n a s e  a c t i v i t y  in  c u l tu r e s  
o f  C lo s tr id iu m  o ed em atlen s  and C lo s tr id iu m  s o r d e l H i  and concluded  t h a t  
th e y  w ere d i s t i n c t  from  th e  l e c i t h i n a s e  o f  C.o p e r f r in g e n s  on th e  b a s i s  
o f  t h e  h e m o ly tic  a c t io n  on e ry th ro c y te s *  Noyse and E a s t e r l i n g  (41) 
d e te c te d  a  hem o lysin  t h a t  ap p ea red  t o  have  p r o p e r t i e s  s im i la r  t o  £* 
p e r f r in g e n s  l e c i t h i n a s e ,  b u t no e n sy m e -su b s tra te  r e a c t i o n s  w ere c a r r i e d  
ou t*
The mechanism  o f  e ry th ro c y te  h e m o ly s is  by  l e c i t h i n a s e  h a s  been  
p o s tu la te d *  M a cfa rla n e  (29 ) d e m o n s tra te d  t h a t  h e m o ly s is  o f  sheep  and 
h o rs e  e ry th r o c y te s  was a lw ays p reced ed  by th e  h y d r o ly s i s  o f  somei phos­
p h o l ip id  f r a c t i o n s  i n  th e  c e l l  s tro m a , and t h a t  th e  r a t e s  o f  h e m o ly s is  
w ere d i f f e r e n t  i n  re d  c e l l s  from  th e s e  an im als*  M atsuraoto (3 1 ) r e p o r te d  
t h a t  sheep  and b o v in e  re d  c e l l s  c o n ta in  o n ly  sm a ll  am ounts o f  l e c i t h i n  
and have  sph ingom yelin  a s  t h e i r  m a jo r c h o l in e - c a r r y in g  component* On 
(the o th e r  hand , r a b b i t  e r y th r o c y te s ,  w hich a re  r e a d i l y  hem olyzed , con­
t a i n  l a r g e  am ounts o f  l e c i t h i n *  P re su m ab ly , t h e  r a t e  o f  h e m o ly s is  i s  
d ep en d en t on th e  k in d  and amount o f  t h e  p h o s p h o lip id s  i n  th e  c e l l  
strom a*
In  1941 ,  M acfa rlan e  and K nigh t (3 0 ) showed t h a t  th e  a - to x in  o f  
Co p e r f r in g e n s  was a  l e c i t h i n a s e  0 i^Aiich h y d ro ly z e d  l e c i t h i n  w ith  th e  
r e l e a s e  o f  p h o sp h o ry lc h o lin e  and a , 3 - d ig ly c e r id e  (F ig *  X)* From th e s e  
s t u d i e s  th e y  concluded  t h a t  t h e  l e c i t h i n a s e  o f  Ç,* perfrin ip rens was
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d i s t i n c t  from  a  p h o s j^ o d ie s te r a s e  b ecau se  i t  d id  n o t  h y d ro ly z e  mono=- 
p h e n y l- ,  d ip h e n y l - ,  o r  g-g ly c e ro p h o sp h a te *  L e c i th in a s e  was a l s o  i n ­
a c t iv e  a g a in s t  r ib o n u c le ic  acid© M a cfa rla n e  (2 7 ) r e p o r te d  t h a t  c e p h a lin  
was n o t  h y d ro ly z e d  by l e c i t h i n a s e ,  b u t  t h a t  sph ingom yelin  was h y d ro ly ze d  
v e ry  slow ly* Zamecnik e t  a i*  (6 0 ) l a t e r  r e p o r te d  t h a t  p e r f r in g e n s  
l e c i t h i n a s e  d id  n o t  h y d ro ly z e  a -p h o s p h a tid y le th a n o la m in e , l y s o l e c i t h i n ,  
c e p h a lin  o r  sph ingom yelin*  M a cfa rla n e  (2 6 ) c o n c lu s iv e ly  d e m o n s tra te d  
t h a t  spJhingom yelin was h y d ro ly z e d  i f  th e  amount o f  l e c i t h i n a s e  was i n ­
c re a s e d  and th e  in c u b a tio n  p e r io d  p ro longed*  Matsumo to  ( 3 2 ) ,  u s in g  
b a c t e r i a l  f i l t r a t e s ,  showed t h a t  l e c i t h i n a s e  h y d ro ly z e d  l e c i t h i n ,  
sphingonQ relin , and Tween 80* Long and M aguire (25 ) r e p o r te d  t h a t  o n ly  
l e c i t h i n s  w ith  u n s a tu r a te d  s id e  c h a in  f a t t y  a c id s  w ere h y d ro ly z e d  by 
_G« p e r f r in g e n s  l e c i th in a s e *
£* p e r f r in g e n s  l e c i t h i n a s e  h a s  been  shown t o  h y d ro ly z e  l e c i t h i n  
and p h o sp h o lip id s  o f  s im i l a r  s t r u c tu r e *  U sing  th e  n o m en c la tu re  o f 
Z e l l e r  ( 6 l ) ,  th e  a - to x in  o f  _C* p e r f r in g e n s  h a s  been  d e s ig n a te d  p hos­
p h o l ip a s e  C« T h is  name i s  i n d i c a t i v e  o f  th e  g e n e ra l  c l a s s  o f  compounds 
t h a t  a r e  h y d ro ly ze d  by i t *  P h o s p h o l ip id s ,  te rm ed  p h o sp h a tid e s  i n  some 
te x tb o o k s ,  h av e  r e s u l t e d  i n  th e  name p h o sp h a tid a se  C f o r  Co p e r f r in g e n s  
l e c i t h in a s e *  When a s s o c ia te d  w ith  Ç,* p e r f r i n g e n s . any  o f  th e  p re c e d in g  
names r e f e r  s p e c i f i c a l l y  t o  th e  a - t o x i n  p roduced  by  t h i s  organism *
C alcium  io n s  a r e  e s s e n t i a l  f o r  enzym atic  a c t i v i t y  o f  l e c i t h in a s e *  
O ak ley  and W arrack (4 3 ) r e p o r te d  t h a t  t h e  m inim al in d ic a t in g  d o se  o f 
a - t o x i n ,  r e g a r d le s s  o f  th e  a s s a y  sy stem  em ployed, was d ep en d en t on th e  
amount o f  f r e e  io n iz e d  c a lc iu m  a v a i l a b l e  f o r  t h e  r e a c t io n *  Sm ith  ( 5 l )  
re g a rd e d  th e  c a lc iu m  io n s  a s  l i n k s  betw een  th e  enzyme and s u b s t r a te *
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T h is  c o n c lu s io n  was b ased  on th e  o b s e r v a t io n  t h a t  when l e c i t h i n a s e  and 
re d  b lo o d  c e l l s  w ere p la c e d  i n  a  c a lc iu m - f re e  medium, t h e  to x in  d id  n o t  
a b so rb  t o  th e  re d  c e l l s *  M a cfa rla n e  and K n igh t (3 0 ) r e p o r te d  t h a t  th e  
a f f i n i t y  o f  l e c i t h i n a s e  f o r  l e c i t h i n  was in c re a s e d  tw o fo ld  i n  th e  p r e s ­
ence  o f  ca lc iu m  io n s*  T h e ir  s t u d i e s  a lè o  showed t h a t  t h e  amount o f 
c a lc iu m  io n  n e c e s s a ry  f o r  maximum r e a c t io n  v e lo c i t y  was i n v e r s e l y  p ro ­
p o r t io n a l  t o  th e  amount o f  enzyme p re s e n t*
M acfa rlan e  and K nigh t ( 3 0 ) ,  Sm ith and G ardner ( 5 2 ) ,  W eiss and 
S tro n g  ( 56) ,  and Card (6 )  r e p o r te d  t h a t  C.* p e r f r in g e n s  l e c i t h i n a s e  was 
r e l a t i v e l y  h e a t - s t a b l e ,  l o s in g  o n ly  o n e -h a l f  o f  i t s  a c t i v i t y  when h e a te d  
f o r  10 min a t  100 C* Sm ith  and G ardner (5 2 ) r e p o r te d  t h a t  when l e c i ­
t h in a s e  was h e a te d  f o r  10 min a t  60 C i n  th e  p re se n c e  o f  c a lc iu m  and 
p h o sp h a te , com plete  i n a c t i v a t i o n  o f  t h e  enzyme r e s u l te d *  However, i f  
t h e  same s o lu t io n s  w ere h e a te d  t o  100 C th e  enzyme c o u ld  be r e a c t iv a t e d  
t o  50% o f  i t s  o r i g i n a l  a c t iv i t y *  A p p a re n tly , to x in  m o le c u le s  r e a c te d  
w ith  ca lc iu m  io n  a t  60 0 t o  fo rm  an  i n a c t i v e  coinplex* H ea tin g  a t  a  
h ig h e r  te m p e ra tu re  r e s u l t e d  i n  d i s s o c i a t i o n  o f  th e  com plex w ith  th e  l i b ­
e r a t i o n  o f  a c t iv e  l e c i t h i n a s e  and th e  p r e c i p i t a t i o n  o f  c a lc iu m  phosphate»  
On th e  o th e r  h a n d , K ushner (2 2 )  r e p o r te d  t h a t  c ru d e  f i l t r a t e  m a te r i a l  
r e t a in e d  63% o f  i t s  a c t i v i t y  i n  egg y o lk  s a l i n e  a f t e r  h a v in g  been  h e a te d  
f o r  5 min a t  100 C* I f  s u b je c te d  t o  t h e  same t r e a tm e n t ,  p a r t i a l l y  p u r i ­
f i e d  l e c i t h i n a s e  r e t a in e d  o n ly  6% o f  i t s  a c t i v i t y  i n  egg y o lk  s a l in e *  
A lthough  r e s i s t a n t  t o  h e a t ,  l e c i t h i n a s e  i s  e a s i l y  d e n a tu re d  b y  
c h em ica ls*  S a l t s  o f  h eav y  m e ta l s ,  h a lo g e n  g a s e s ,  c y s t e in e ,  g lu ta th io n e ,  
t h io g l y c o l i c  a c i d ,  hydrogen  s u l f i d e ,  and sodium  b i s u l f i t e  have  been  
shown t o  i r r e v e r s i b l y  i n a c t i v a t e  l e c i t h i n a s e  (5 1 , 1 9 )« Sm ith ( 51) h a s
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p o s tu la t e d  t h a t  th e  m echanism  o f  i n a c t i v a t i o n  by  re d u c in g  a g e n ts  may be 
due t o  t h e  r e d u c t io n  o f  d i s u l f id e  l in k a g e s  t h a t  c o n t r ib u te  t o  t h e  s t r u c ­
t u r a l  i n t e g r i t y  o f  t h e  l e c i t h i n a s e  molecule® I s p o la to v s k a y a  and 
K lim acheva (1 9 ) r e p o r te d  t o t a l  i n a c t i v a t i o n  o f  l e c i t h i n a s e  b y  f e r r i c  
io n ,  c u p r ic  io n ,  c o b a l t i c  i o n ,  io d in e  g a s ,  and e th y le n e d ia m in e te t r a -  
a c e t i c  a c id  (EDTA)o D ia ly s i s  t o  remove m e ta l io n s  o r  t h e i r  com plexes 
f a i l e d  t o  r e s t o r e  enzym atic  a c tiv L ty o
Co p e r f r in g e n s  l e c i t h i n a s e  can  be a ssa y ed  by s e v e r a l  methods®
W eiss and S tro n g  ( $ 6 ) ,  van  H eyningen ( 5 5 ) ,  and K ushner (2 2 ) a ssa y e d  th e  
a c t i v i t y  o f  l e c i t h i n a s e  by  m easu rin g  th e  t u r b i d i t y  p roduced  in  egg y o lk  
s a l in e  by  i t s  enzym atic  a c t io n  ( t h i s  i s  known a s  t h e  l e c i t h o v i t e l l i n  
re a c tio n )®  Zam ecnik e t  â l® (6 0 )  a ssa y ed  l e c i t h i n a s e  a c t i v i t y  m anom etri- 
c a l l y  b y  d e te rm in in g  th e  amount o f  ca rb o n  d io x id e  r e le a s e d  from  a  c a l ­
cium  c a rb o n a te  b u f f e r  when th e  p ro d u c ts  o f  l e c i t h i n  h y d r o ly s is  w ere r e ­
le a s e d  i n t o  th e  medium® M a cfa rla n e  and K nigh t (3 0 ) and Card (6 ) 
a ssa y ed  l e c i t h i n a s e  a c t i v i t y  by m easu rin g  th e  amount o f  a c id - s o lu b le  
phospho rus p roduced  by th e  h y d r o ly s i s  o f  p u r i f i e d  le c ith in ®  Burrows (5 )  
a ssa y ed  l e c i t h i n a s e  a c t i v i t y  by  d e te rm in in g  th e  amount o f  hem oglobin  
r e le a s e d  from  hem olyzed e ry th ro c y te s®  Hemoglobin was d e te rm in e d  a s  th e  
f e r r i  hem ic a c id  and e x p re sse d  a s  i t s  e q u iv a le n t  o f  hemin® A ssay  o f  
l e c i t h i n a s e  a c t i v i t y  need  n o t  be c a r r i e d  o u t i n  an  aqueous medium® 
Hanahan and V ercam er ( l l )  have  shown t h a t  l e c i t h i n a s e  D (fro m  cabbage) 
h y d ro ly z e d  l e c i t h i n  i n  a  medium o f  9&% e th e r  and 2% e th y l  a lcohol®  I t  
h a s  been  r e p o r te d  t h a t  B a c i l lu s  c e re u s  l e c i t h i n a s e  c o u ld  be d e te c te d  
o n ly  a f t e r  th e  a d d i t i o n  o f  o rg a n ic  s o lv e n ts  (22)®
The p ro d u c tio n  o f  c u l tu r e  f i l t r a t e s  w ith  h ig h  y i e l d s  o f  l e c i t h i n a s e
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r e q u i r e s  t h e  u se  o f  s p e c i a l  m edia» R o b e rtso n  and K eppie (4 5 ) p roduced  
up  t o  100 mouse minimum l e t h a l  d o se s  (MLD)/ml i n  a  medium c o n s i s t in g  
o f  p ep to n e  and n o rm al h o rs e  serum» M a c fa rla n e  and K n igh t (30) 
p roduced  100-200 mouse M^D/ml u s in g  a  p e p to n e  b a se  medium w hich was 
supp lem ented  w ith  g lu c o s e  and p r o t e in  f r e e  e x t r a c t s  o f  h o rs e  m uscle» 
P appenheim er and S haskan  (4 4 ) p roduced  h ig h  y i e ld s  o f  l e c i t h i n a s e  u s in g  
a  b a s a l  medium o f  c a s e in  h y d ro ly z a te  w hich was supp lem ented  w ith  v a r io u s  
p e p to n e s . Of t h e  c a s e in  h y d ro ly ^ a te s  em ployed by  th e s e  w o rk e rs , a  pan­
c r e a t i c  d ig e s t  o f  c a s e in  s t im u la te d  l e c i t h i n a s e  p ro d u c tio n  q u i t e  w e l l .  
Adams and Hendee ( l )  i n v e s t i g a t e d  d i f f e r e n t  l o t s  o f  p a n c r e a t ic  d i g e s t s  
o f  c a s e in  and r e p o r te d  t h a t  th e  s t im u la t io n  o f  l e c i t h i n a s e  p ro d u c tio n  
v a r ie d  from  l o t  t o  l o t .  Adams ^  j l .  (2 )  r e p o r te d  t h a t  a u to ly z e d  hog 
stom ach was c a p a b le  o f  s u p p o r t in g  l e c i t h i n a s e  p ro d u c tio n  a s  w e l l  a s  
p a n c r e a t ic  d i g e s t s  o f  c a s e in  and t h a t  enhancem ent o f  l e c i t h i n a s e  p ro ­
d u c tio n  may have been  due t o  t h e  p re se n c e  o f  g ly c e ro p h o sp h o ry lc h o lin e  
i n  t h i s  d i g e s t .  Logan e t  a l .  (2 4 )  r e p o r te d  y i e ld s  o f  l e c i t h i n a s e  t h a t  
ran g ed  betw een 800-1000 mouse KLD/ml when p e r f r in g e n s  was grown i n  a  
b a s a l  medium c o n ta in in g  p a n c r e a t ic  d i g e s t s  o f  b e e f  h e a r t .
S t im u la t io n  o f  l e c i t h i n a s e  p ro d u c tio n  b y  i r o n  h a s  been  r e p o r te d  by
R o g ers  and K night ( 4 6 ) ,  Logan e t  a l .  ( 2 4 ) ,  M urata  e t  a l .  ( 3 8 ) ,  and 
Tamura e t  a l .  ( 53)»  The am ounts o f  i r o n  r e p o r te d  e s s e n t i a l  f o r  l e c i ­
t h in a s e  p ro d u c tio n  v a ry ,  b u t th e  maximum c o n c e n tr a t io n  o f  i r o n  was 
2 p g /m l. M urata ^  a l .  (3 8 )  r e p o r te d  t h a t  l e c i t h i n a s e  p ro d u c tio n  was 
i n h i b i t e d  i f  th e  c o n c e n tr a t io n  o f  i r o n  was g r e a t e r  th a n  t h i s .
L e c i th in a s e  p ro d u c tio n  i s  a f f e c t e d  by th e  c a rb o h y d ra te  t h a t  i s  used
i n  t h e  c u l tu r e  medium* Logan e t  a l .  (2 4 )  and Adams and Hendee ( l )
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r e p o r te d  t h a t  d e x t r i n  su p p o rte d  l e c i t h i n a s e  p ro d u c tio n *  O th e r p o ly ­
s a c c h a r id e s  and g lu c o se  su p p o rte d  grow th o f  C* p e r f r i n g e n s . b u t le s s e n e d  
th e  y i e ld  o f  l e c i t h in a s e o  Sm ith ( 5 l )  r e p o r te d  t h a t  g lu c o s e  i n h ib i t e d  
l e c i t h i n a s e  p ro d u c tio n  i n  t h e  p re s e n c e  o f  s ta rc h *  In  w hat fo rm (s )  dex­
t r i n  and s ta r c h  a re  u t i l i z e d  by p e r f r in g e n s  f o r  t h e  b io s y n th e s is  o f  
l e c i t h i n a s e  i s  n o t  known, b u t  g lu c o s e - 1 - ,  o r  g lu c o s e -6 -p h o sp h a te  d id  n o t  
su p p o rt l e c i t h i n a s e  a s  w e ll*  F o r £* p e r f r in g e n s  ty p e  D, d e x t r in  was 
s u p e r io r  t o  g lu c o s e  i n  su p p o r tin g  l e c i t h i n a s e  p ro d u c tio n  lA en th e  pH o f  
th e  c u l tu r e  medium was n o t c o n t r o l le d  ( l 6 ) o  However, i f  t h e  pH o f  th e  
medium was m a in ta in e d  a t  7*0 , b o th  c a rb o h y d ra te s  su p p o rte d  l e c i t h i n a s e  
p ro d u c tio n  e q u a lly *  M urata  and Yamamoto (3 7 ) r e p o r te d  t h a t  f r u c to s e  was 
a b le  t o  r e p la c e  d e x t r i n  a s  a  so u rc e  o f  c a rb o h y d ra te ,  L e c i th in a s e  p ro ­
d u c tio n  was a ls o  s t im u la te d  by  amino su g a rs  (46)*  G lucosam ine and N- 
a c e ty lg lu c o sa m in e  w ere a c t iv e  i n  s t im u la t in g  l e c i t h i n a s e  p ro d u c t io n , 
w h ile  chondrosam ine was no t*
A ttem p ts  have  been  made t o  s t im u la te  th e  p ro d u c tio n  o f l a r g e  
am ounts o f  l e c i t h i n a s e  i n  s y n th e t i c  (c h e m ic a l ly  d e f in e d )  media* Logan 
e t  _gl* ( 24 ) d ev e lo p ed  a  s e m i- s y n th e t ic  medium t h a t  c o n s is te d  o f  c a s e in  
hydro l y s a t e ,  in o rg a n ic  s a l t s ,  and amino a c id s*  Boyd ^  ( 3 ,  4 )  dev ­
e loped  a  s y n th e t ic  medium w hich su p p o rte d  good grow th  o f  jC* p e r f r in g e n s  
and u sed  t h i s  medium f o r  m ic ro b io lo g ic a l  a s s a y  o f  amino a c id s .  No 
l e c i t h i n a s e  was produced  i n  t h i s  medium. S t r a i n s  o f  p e r f r in g e n s  
grown i n  t h i s  s y n th e t ic  medium d id  n o t  lo s e  t h e i r  a b i l i t y  t o  p rp d u ce  
l e c i t h i n a s e ,  b ecau se  when t h e y  w ere t r a n s f e r r e d  t o  a  s u i t a b l e  com plex 
medium, t h e  enzyme was produced* A rg in in e , c y s t i n e ,  g lu ta m ic  a c i d ,  
h i s t i d i n e ,  l e u c in e ,  l y s i n e ,  m e th io n in e , t h r e o n in e ,  p h e n y la la n in e .
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s e r i n e ,  t y r o s i n e ,  and  v a l in e  w ere e s s e n t i a l  f o r  th e  grow th o f  ne i— 
f r i n g e n s o V itam in s and g lu c o s e  s t im u la te d  grow th* S h an k ar and Bard 
(4 8 ) r e p o r te d  t h a t  m agnesium  io n s  w ere e s s e n t i a l  f o r  c e l l  d iv i s io n  by
C.® p e r f r in g e n s . and t h a t  t h e  c a t io n  c o u ld  n o t  b e  r e p la c e d  by  m anganese 
o r  c o b a lt*  M ira ta  and Yamamoto (3 7 ) d ev e lo p ed  a  s y n th e t i c  medium t h a t  
was c a p a b le  o f  s u p p o r t in g  t h e  p ro d u c tio n  o f  up t o  23 egg  u n i t s  (69 MLD) 
o f  l e c i th in a s e /m l*  % e s e  w o rk e rs  r e p o r te d  t h a t  c y s t i n e ,  a r g in in e ,  and 
a s p a r t i c  a c id  w ere e s s e n t i a l  f o r  l e c i t h i n a s e  p ro d u c tio n *  The concen­
t r a t i o n  o f  c y s t in e  was shown to  be  a  c r i t i c a l  f a c t o r  i n  l e c i t h i n a s e  p ro ­
d u c t io n  by M urata  ^  a l*  ( 3 8 ) ,  and Gooder and G ehring  (lO )*  I f  t h e  con­
c e n t r a t i o n  o f  c y s t in e  was greater th a n  0*0$ m g/m l, l e c i t h i n a s e  a c t i v i t y  
d ec rea sed *
P e p t id e s  have been  shown, t o  s t:lm u la te  l e c i t h i n a s e  p ro d u c tio n  in  
s t r a i n s  o f  C* p e r f r in g e n s  * M xrata  e t  jJ ,*  (3 6 ) r e p o r te d  t h a t  th e  d i a l y z -  
a b le  f r a c t i o n  o f  p ep to n e  ( p o s s ib ly  sm all, p e p t id e s )  su p p o rte d  l e c i t h i n a s e  
p ro d u c tio n  v e ry  w e ll*  Ha.us.-.nild ( l 2 )  showed t h a t  p e p t id e s  W iich c o n s is ­
te d  o f  1 2 , 4*5 , and 2*$ amino a, . Id  r e s id u e s  w ere c a p a b le  o f s u p p o r tin g  
good grow th  and l e c i t h i n a s e  p ro d u c tio n  by  G.* p e r f r in g e n s  ty p e  D* Jayko 
and L ic h s t e in  (20 ) rep o rt.e d  t h a t  l e c i t h i n a s e  p ro d u c tio n  was enhanced by 
th e  a d d i t io n  o f g ly c y l-L ~ a s p a ra g in e  to  th e  s y n th e t ic  medium o f  Boyd 
e t  a l*  ( 3)*  The st:im ula,to:ry a c t i v i t y  o f  t h i s  p e p tid e  c o u ld  n o t  be  r e ­
p la c e d  by  g ly c y l-D -a s p a ra g in e  o r  a la n y l-L -a s p a ra g in e *  Tsukamoto ^  a l*  
( 54)  w ere u n a b le  to  c o rd irm  th e  work o f  Jayko and L ic h s te in *  However, 
i t  was r e p o r te d  t h a t  8 egg 'u n i ts  (24  îïïiD) o f  l e c i t h i n a s e / m l  w ere form ed 
i n  Boyd^s m edium i f  su c ro se  was s u b s t i t u t e d  f o r  g lu c o s e ,  t h io g ly c o l i c  
a c id  f o r  a s c o rb ic  a c i d ,  and by th e  a d d i t io n  o f  g lu ta m in e  ($4)*
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The optimum pH f o r  l e c i t h i n a s e  p ro d u c tio n  h a s  been  shown t o  be 
w i th in  t h e  l i m i t s  o f  6o5~7o8 d ep en d in g  upon th e  s t r a i n  o f  C» n e r f r ln e e n s  
employedo S e v e ra l  w o rk e rs  r e p o r te d  t h a t  t h e  optimum te m p e ra tu re  f o r  
l e c i t h i n a s e  p ro d u c tio n  was 4 3 -4 6  C (5 6 ,  2 6 ) ,  b u t  t h i s  f a c t o r  may be de­
pen d en t upon th e  s t r a i n  o f  0<, p e r f r in g e n s  employed (53 ,  30 )» I t  h a s  
been  shown t h a t  l e c i t h i n a s e  p ro d u c tio n  re a c h e s  a  maximum w ith in  6 h r  
a f t e r  in o c u la t io n  and th e n  d e c l in e s  r a p i d l y  ( 56)0
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CHAPUR I I
STATEMENT OF THE PROBLEM 
A lthough  th e  l e c i t h i n a s e  a c t i v i t y  o f  c l a s s i c a l  ty p e  A s t r a i n s  o f  
C lo s tr id iu m  -p e rfr in g e n s  h a s  b een  e x te n s iv e ly  s tu d ie d ,  v e ry  l i t t l e  i s  
known a b o u t t h e  f a c t o r s  t h a t  in f lu e n c e  th e  p ro d u c tio n  o f  l e c i t h i n a s e  
and th e  a c t i v i t i e s  o f  fo o d  p o iso n in g  s t r a i n s  o f  t h i s  organism *
T his i n v e s t i g a t i o n  c o n s is te d  o f  a  c o m p ara tiv e  s tu d y  o f  th e  l e c i ­
t h in a s e  found  i n  c l a s s i c a l  ty p e  A and i n  fo o d  p o iso n in g  s t r a i n s  o f  
jC* p e r f r i n g e n s . w ith  s p e c i a l  em phasis on t h e  f a c t o r s  a f f e c t i n g  i t s  p ro ­
d u c tio n  i n  com plex and s y n th e t i c  media* In  a d d i t i o n ,  t h e  p h y s ic a l  and 
c h em ica l f a c t o r s  a f f e c t i n g  l e c i t h i n a s e  a c t i - v i ty  w ere s tu d ie d »
12
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CHAPTER I I I
METHODS AND MATERIALS 
lo  G e n e ra l M ethods and P fa .terla .ls
(1 )  S t r a in s  o f  C lo s tr id iu m  p e r f r in g e n s  employed
E i ^ t  s t r a i n s  o f  C lo s tr id iu m  p e r f r in g e n s  ty p e  A w ere used  t h r c u t ­
o u t t h i s  in v e s t ig a t io n o  S t r a i n s  BP6K, PB6H, and FIO6 w ere o b ta in e d  
from  th e  N a tio n a l  I n s t i t u t e s  o f  H e a l th ,  B e th e sd a , M aryland* S t r a i n s  
A48, A91, and Hobbs s e ro ty p e  3 w ere  o b ta in e d  from  Dr* H* E* H a l l ,
R o b e rt A* T a f t  S a n i ta r y  E n g in e e r in g  C e n te r ,  C in c in n a t i ,  Ohio* S t r a in  
NCTC 8246 was o b ta in e d  from  R* F u l l e r ,  N a tio n a l  I n s t i t u t e  f o r  R esearch  
i n  D a iry in g , B e rk s h ir e ,  E n g land* S t r a i n  UM707 was o b ta in e d  from  
S t*  P a t r i c k  H o s p i t a l ,  M is so u la , Montana* C u l tu re s  w ere m a in ta in e d  in  
B acto  Cooked Meat Medium (D ifc o )  and w ere r o u t in e ly  checked f o r  p u r i t y  
em ploying b io c h e m ic a l , m c rp h o l ig ic a l ,  and h e m o ly tic  c r i t e r i a *
( 2 ) R o u tin e  m edia
The s o l id  medium u sed  f o r  m aking p l a t e  c o u n ts  was B ra in  H eart 
I n f u s io n  A gar (D ifco )*  F i f t e e n  ml volum es o f  medium w ere pou red  i n t o  
p e t r i  d i s h e s  and s to r e d  a t  4 C*
R a p id ly  grow ing c u l t u r e s  o f  Co p e r f r in g e n s  w ere o b ta in e d  by  in o c u ­
l a t i n g  0*1 ml o f  a  cooked m eat c u l tu r e  i n t o  B acto F lu id  T i io g ly c o l l a t e  
medium (D ifco )*  Tubes w ere in c u b a te d  f o r  18 h r  a t  37  C* "Die medium was 
d is p e n s e d  i n t o  t e s t  tu b e s  and s t e r i l i z e d *
The com plex medium f o r  l e c i t h i n a s e  p ro d u c t io n  (T ab le  2) was in o c u ­
l a t e d  w ith  1*0 ml o f  an  18 h r  f l u i d  t h io g l y c o l l a t e  c u l tu r e  and in c u b a te d
13
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f o r  5 h r  a t  46  C» lîie  m a te r i a l s  f o r  t h i s  mediiim, w ith  th e  e x c e p tio n  o f  
f e r r i c  s u l f a t e  and s o lu b le  s ta r c h y  w ere w eighed and  d is s o lv e d  i n  750 m l 
o f  d i s t i l l e d  w ater*  S o lu b le  s t a r c h  was d is s o lv e d  i n  b o i l in g  w a te r  and 
added t o  th e  medium* F e r r i c  s u l f a t e  was d is s o lv e d  i n  2 ml o f  IN HCl and 
added t o  t h e  medium* The jgH was a d ju s te d  i n  6*7 w ith  12N HGl and th e  
t o t a l  volume was a d ju s te d  t o  1  l i t e r  w ith  d i s t i l l e d  w ater*  Twenty ml 
volum es o f  t h i s  medium w ere d isp e n se d  i n to  25 x  150 mm screw capped t e s t  
tu b e s  and a u to c la v e d  a t  121 C f o r  20 min* "Die s t e r i l e  medium was s to r e d  
a t  4  C*
Medium NCTC 109 was p re p a re d  by  d i s s o lv in g  9*40 g o f  th e  d e h y d ra te d  
medium (G rand I s l a n d  B io lo g ic a l  Co*,  T ab le  3 )  i n  950 ml o f  g l a s s  d i s ­
t i l l e d  w a te r*  One g o f  L a s c o r b ic  a c id  and 1*4 g o f  NaHCO  ̂ w ere th e n
added* The was a d ju s te d  t o  6*6 and th e  t o t a l  volum e was a d ju s te d
t o  1 l i t e r  w ith  g l a s s  d i s t i l l e d  w ater*  T h is  medium was s t e r i l i z e d  by 
p r e s s u re  f i l t r a t i o n  em ploying a  De L a v a l (M odel L -1 4 ) p r e s s u re  f i l t e r *  
Ten ml volum es o f  t h i s  medium w ere a s e p t i c a l l y  d isp e n se d  i n to  s t e r i l e ,
19 X 150 mm screw capped t e s t  tu b e s  and s to r e d  a t  4  C*
(3 )  T ra n s fe r  o f  C* p e r f r in g e n s  i n  t h e  s y n th e t ic  medium
Co p e r f r in g e n s  s t r a i n s  BP6K and A48 w ere t r a n s f e r r e d  i n  th e  
s y n th e t ic  medium a  minimum o f  20 t im e s  b e fo re  a s s a y  ex p e rim e n ts  were 
perform ed* One ml o f  each c u l tu r e  i n  th e  s y n th e t ic  medium was t r a n s ­
f e r r e d  to  a  f r e s h  tu b e  o f  medium e v e ry  12 h r  u n t i l  20 t r a n s f e r s  had  
b een  made*
(4 )  P r e p a r a t io n  o f  c u l tu r e  f i l t r a t e s
C u l tu re  f i l t r a t e s  o f  C* p e r f r in g e n s  w ere p re p a re d  by  t r a n s f e r r i n g  
t h e  e n t i r e  c o n te n ts  o f  a  c u l t u r e  t o  s t e r i l e  **Nalgene** (p o ly p ro p y le n e )
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TABLE 2 . C om position  o f  th e  medium f o r  
l e c i t h i n a s e  p ro d u c tio n
I n g r e d ie n ts Amount p e r  l i t e r
T ry p tic a s e 20 ,0  g
Y east e x t r a c t 5 ,0  g
S o lu b le  s ta r c h 2 ,5  g
S u c ro se 1 .0  g
K2HP04»3H20 1 ,0  g
MgSO^-THgO 0 ,1  g
Fe2 (S04 ) 3 <>nH20 0 ,1  g
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'DIHjE 3 o C om position  o f  medium NCTC 109*
I n g r e d ie n ts p e r  l i t e r  (mg)
L -A la n in e 31o48 C h o lin e  c h lo r id e 1 .2 5
L-a-A m ino b u ty r ic a c id  3o51 p-A m inobenzoic a c id 0 ,1 2 5
L -A rg in in e 25o76 V itam in  A 0 .2 5
L -A sp a rag in e 8 .0 9 C a lc i f e r o l 0 .2 5
L -A s p a r t ic  a c id 9o91 M enadione 0 ,0 2 5
D -G lueo sam ine 3o20 a -T o c o p h e ro l p h o s ji ia te 0 .0 2 5
L -G lu tam ic  a c id 8 .2 6 V itam in  B-] g 1 ,0
G ly c in e 13o51 G lu ta th io n e 1 0 ,1
L -C y s tin e 1 0 .4 9 A sco rb ic  a c id 4 9 .9
L - H is t id in e 19o73 D ip h o sp h o p y rid in e
H y d ro x y -L -p ro lin e 4 .0 9 n u c le o t id e 7 .0
L - I s o le u c in e 1 8 .0 4 T rip h o sp h o p y rid in e
L -L eu c in e 2 0 .4 4 n u c le o t id e 1 ,0
L -L y s in e 3 0 .7 5 Coenzyae A 2 ,5
L -M eth io n in e 4 .4 4 C ocarb o x y lase 1 .0
L -O m ith in e 7 .3 8 F la v in e  a d en in e
L -P h e n y la la n in e 1 6 .53 d in u c le o t id e 1 ,0
L - P r o l in e 6 .1 3 U rid in e  t r ip h o s p h a te 1 ,0
L -S e r in e 1 0 .7 5 Deoxyad e n o s in e 1 0 ,0
L -T a u r in e 4 .1 8 D e o x y cy tid in e 1 0 ,0
L -T h re o n in e 1 8 .9 3 Thym idine 1 0 ,0
L -T ry p to p h an e 1 7 .5 0 5-M eth y lcy to  s in e 0 ,1
L -T y ro s in e 1 6 .4 4 G lu e u ro n o la c to n e 1 .8
L -V a lin e 2 5 .0 0 Sodium g lu o r ro n a te 1 ,8
Tween SO 1 2 .5 3 G lutam ine 135 .73
T hiam ine 0 .0 2 5 Sodium a c e ta t e 5 0 .0
R ib o f la v in e 0 .0 2 5 Sodium c h lo r id e 6800
P y r id o x in e 0 .0 6 2 5 P o ta s s iu m  c h lo r id e 400
P y r id o x a l 0 .0 6 2 5 C alcium  c h lo r id e 200
N ia c in 0 .0 6 2 5 Magnesium su lfa te .T H gO 200
N iac in am id e 0 .0 6 2 5 Mono sodium  p h o sp h a te 125
P a n to th  e n a t  e 0 .0 2 5 D e x tro se 1000
B io t in 0 .0 2 5 P h en o l re d 20
F o l ic  a c id 0 .0 2 5 Sodium b ic a rb o n a te 2200
^Form ula  ta k e n  from  T is su e  C u l tu r e „ A M anual o f  M a te r ia l s  and 
M ethods ; p u b lis h e d  by  B-D L a b o ra to r ie s ^  Inc®
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b o t t l e s  and c e n t r i f u g in g  each  c u l t u r e  f o r  45 M.n a t  2500 rpm» The 
s u p e rn a ta n t  l i q u i d  was th e n  p r e s s u r e  f i l t e r e d  to  in s u r e  com plete  r e ­
m oval o f  t h e  c e l l s o  Each c u l t u r e  f i l t r a t e  was th e n  a d ju s te d  to  7o2 
by  th e  a d d i t i o n  o f  lU NaOH<, The f i l t r a t e  was t r a n s f e r r e d  to  t e s t  tu b e s  
and s to r e d  a t  4  Co The l e c i t h i n a s e  a c t i v i t y  o f  each  p r e p a r a t io n  was 
a ssa y e d  no l a t e r  th a n  5 h r  a f t e r  c e l l  rem oval*
(5 )  C o u n tin g  m ethod
The s e r i a l  d i l u t i o n  m ethod u s in g  s t e r i l e  l e c i t h i n a s e  p ro d u c tio n  
medium c o o le d  t o  10 C a s  d i l u e n t ,  was u sed  th ro u g h o u t t h i s  i n v e s t i g a ­
t i o n .
O n e - te n th  m l o f  t h e  d e s i r e d  d i l u t i o n  was p i p e t t e d  o n to  th e  s u r f a c e  
o f  an  a g a r  p la te®  B ent g l a s s  ro d s  w ere used  t o  sp re a d  th e  a l iq u o t  o v e r 
t h e  e n t i r e  s u r f a c e  o f  t h e  agar® Ih e  p l a t e s  w ere in v e r te d  and in c u b a te d  
i n  a  Gaspak A naerob ic  J a r  (B a ltim o re  B io lo g ic a l  L a b o ra to ry )  f o r  24 h r  
a t  37 Co The number o f  c o lo n ie s  was c o u n ted  a t  24 h r  (w ith  th e  a id  o f  
a  Cenco c o lo n y  c o u n te r )  and th e  number o f  v i a b le  c e l l s /m l  was c a lc u la t e d  
and recorded®
(6 )  L e c i t h o v i t e l l i n  a s s a y  o f  l e c i t h i n a s e  a c t iv i . t v
( a )  P r e p a r a t io n  o f  r e a g e n ts
Egg y o lk  s a l i n e  ( th e  s u b s t r a t e )  was p re p a re d  by ^ u l s i f y i n g  
th e  y o lk  o f  1  egg i n  500 ml o f  0*9% NaCl» Twenty g o f K a o lin  
(M erck) w ere s t i r r e d  i n ,  and th e  p r e p a r a t io n  was f i l t e r e d  th ro u g h  
a  d o u b le - th ic k n e s s  o f  f i l t e r  p a p e r  (Whatman no* l )  a t  4  C® The 
f i l t r a t e  w as f u r t h e r  c l a r i f i e d  and s t e r i H z e d  by  p r e s s u re  f i l t r a ­
t i o n  th ro u g h  an  a s b e s to s  s t e r i l i z i n g  pad® The s t e r i l e  f i l t r a t e  
was s to r e d  a t  4  C® F re sh  egg y o lk  s a l i n e  was p re p a re d  e v e ry  7
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days*  C alcium  c h lo r id e  was p re p a re d  by  d i s s o lv in g  1*47 g o f  r e a ­
g e n t  g rad e  CaClgoaH^O i n  100 ml o f  d i s t i l l e d  w a ter*  T r is  b u f f e r  
(0*05M) was p re p a re d  by  d is s o lv in g  6*0 g o f  T rish y d ro x y m e th y l-  
am inom ethane ( N u t r i t i o n a l  B io ch em ica ls  C orp*) i n  500 ml o f g la s s  
d i s t i l l e d  w ater*  F o u r h und red  and f if ty ;.m l,6 f 'O ^ IN *  H C l'w ere -addéd 
and th e  jgH was a d ju s te d  t o  7*2 w ith  IN HCl* The t o t a l  volume o f  
th e  b u f f e r  s o lu t io n  was a d ju s te d  t o  1 l i t e r  w ith  g l a s s  d i s t i l l e d  
w a te r*
Type A a n t i t o x i n  was o b ta in e d  from  Burrougb s-W ellcom e L ab o ra ­
t o r i e s *  T h is  was u sed  i n  t h e  c o n t r o l  tu b e  t o  i n h i b i t  l e c i t h i n a s e  
a c t i v i t y *
(b )  A ssay  p ro c e d u re
A ssay  tu b e s  w ere p re p a re d  a c c o rd in g  to  th e  scheme l i s t e d  i n  
T ab le  4* A f te r  a l l  t h e  m a te r i a l s  had  been  ad d ed , th e  tu b e s  w ere 
in c u b a te d  f o r  15 min a t  46 C* When in c u b a tio n  was c o m p le te , 6 ,0  
ml o f  c o ld  (4  C) d i s t i l l e d  w a te r  w ere added t o  s to p  th e  r e a c t io n *  
The c o n te n ts  o f  each a s s a y  tu b e  w ere th e n  t r a n s f e r r e d  19 x  105 
mm Coleman c u v e t te s *  The o p t i c a l  d e n s i ty  o f  each  tu b e  was re a d  a t  
650 mp on a  Coleman J u n io r  I I  (M odel 6 /3 5 ) sp e c tro p h o to m e te r*  The 
s p e c tro p h o to m e te r  was s e t  a t  100^ t r a n s m i t ta n c e  a g a in s t  tu b e  no* 1 
(T a b le  4 )»
A s ta n d a rd  a s s a y  c u rv e  (F ig*  I I ) was p re p a re d  by  p l o t t i n g  th e  
o p t i c a l  d e n s i t i e s  (OD) o f  th e  ••known”  tu b e s  (n o s ,  1 -6  o f  T ab le  4 ) 
a g a in s t  t h e  pg o f  p h o sp h o lip a s e  G (NBC) added* Ih e  l e c i t h i n a s e  
a c t i v i t y  o f  t h e  c u l t u r e  f i l t r a t e s  was i n t e r p o la t e d  from  t h i s  c u rv e  
and e x p re s s e d  a s  pg l e c i t h i n a s e / m l  o f  c u l tu r e  f i l t r a t e ,  A s ta n d a rd
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TABLE 4o Scheme f o r  p e rfo rm in g  th e  
l e c i t h o v i t e l l i n  a s s a y
M a te r ia l s  added
Tube No,
1 2 3 4 5 6 Unknowns*
Egg y o lk  s a l i n e 2 o 0 2 ,0 2 ,0 2 ,0 2 ,0 2 ,0 2 ,0
O o l M  CaCl2«2H20 Oo4 0 , 4 0 ,4 0 ,4 0 ,4 0 ,4 0 ,4
iÿ p e  A a n t i t o x i n 0 ,1 0 0 0 0 0 0
C u l tu re  f i l t r a t e 0 0 0 0 0 0 1 ,0
P h o s p h o lip a s e  C C o l 0 ,2 0 ,1 5 0 , 1 0 ,0 5 0 ,0 2 0
0®05M T r i s  b u f f e r 2 o 8 2 , 8 2 ,8 5 2 ,9 2 ,9 5 2 ,9 8 2 ,0
F i n a l  volum e (m l) 5o4 5 , 4 5 , 4 5 ,4 5 ,4 5 , 4 5 , 4
*T ubes t h a t  c o n ta in  c u l t u r e  f i l t r a t e s  o f  Go p e r f r in g e n s o
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
20
a s s a y  cu rv e  was p re p a re d  f o r  each  l e c i t h i n a s e  d e te ra i ln a tio n o
The l e c i t h i n a s e  a c t i v i t y  i n  c u l tu r e  f i l t r a t e s  p re p a re d  from  
th e  s y n th e t i c  medium was d e te rm in e d  i n  a  s im i l a r  manner* The i n ­
c u b a t io n  p e r io d  o f  t h e  a s s a y  tu b e s  was in c r e a s e d  t o  60 m in b ecau se  
o f  t h e  lo w e r and more w id e ly  v a r ie d  a c t i v i t i e s  p roduced  i n  t h i s  
medium* E ig h t - t e n th s  ml o f  OolM CaCl2®2H20 was added to  in c r e a s e  
t h e  a f f i n i t y  o f  l e c i t h i n a s e  f o r  i t s  s u b s tr a te *
( 7 ) D e te rm in a tio n  o f  t h e  l o c a t io n  o f  l e c i t h i n a s e  a c t i v i t y  i n  C* p e r -  
f r in g e n s  s t r a i n s  EP6K and Hobbs 3
( a )  I n o c u la t io n ,  in c u b a t io n ,  and c e l l  c o u n tin g  p ro c e d u re s  
T rea tm en t o f  t h e  v e g e ta t iv e  c e l l s  was th e  same a s  p r e v io u s ly
d e sc r ib e d *  S p o re s  o f  £ ,  p e r f r in g e n s  w ere p re p a re d  a c c o rd in g  t o  
th e  m ethod o f  S c h n e id e r  e t  a l*  ( 4 7 ) o
(b )  P r e p a r a t io n  o f  t h e  c e l l s  t o  be f r a c t i o n a t e d
C u l tu r e s  o f  Co p e r f r in g e n s  grown i n  com plex medium f o r  l e c i ­
t h in a s e  p ro d u c tio n  w ere c e n t r i f u g e d  t o  remove th e  c e l l s *  The c u l ­
t u r e  f i l t r a t e  was a ssa y e d  f o r  l e c i t h i n a s e  a c t i v i t y *  The packed 
c e l l  p e l l e t  was washed by  su sp en d in g  i t  i n  10 ml o f  0*05M T r i s  
b u f f e r  and r e c e n t r i f u g in g *  T h is  p ro c e d u re  was r e p e a te d  5 tim es*  
The f i n a l  c e l l  su sp e n s io n  ( t o  be  f r a c t i o n a t e d )  was made by  s u s ­
p en d in g  17  g  (w et w e i ^ t )  o f  v e g e ta t iv e  c e l l s  i n  16O ml o f  s t e r i l e j  
c o ld  (4  C ) , 0*855^ NaClo C e l l s  were f r a c t i o n a t e d  1 h r  a f t e r  th e  
f i n a l  su sp e n s io n  was made*
( c )  F r a c t io n a t io n  p ro ce d u re
The c e l l  su s p e n s io n s  w ere co n n ec ted  t o  th e  in ta k e  l i n e  o f  a  
S e r v a l l  R ib i  C e l l  F r a c t io n a to r  (M odel R F -l)*  A p p ro x im a te ly  15O ml
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o f  t h e  c e l l  s u s p e n s io n s  w ere f r a c t i o n a t e d  a t  25 ,000  pounds p e r  
sq u a re  in c h  ( p s i ) o  F iv e  sam ples o f  t h e  f r a c t i o n a t e d  m a te r i a l  w ere 
c o l l e c t e d  a s e p t i c a l l y  and gram  s ta in e d  t o  d e te rm in e  th e  e f f i c i e n c y  
o f  f r a c t io n a t io n *  T h is  m a te r i a l  was a l s o  c u l tu r e d  i n  f l u i d  t h i o -  
g l y c o l l a t e  t o  d e te rm in e  th e  p re se n c e  o f  an y  v ia b le  c e l l s *
(d )  S e p a ra t io n  o f  th e  f r a c t i o n a t e d  m a te r i a l  i n to  s o lu b le  and 
p a r t i c u l a t e  f r a c t i o n s
The f r a c t i o n a t e d  su sp e n s io n s  w ere t r a n s f e r r e d  t o  50 ml p o ly ­
e th y le n e  c e n t r i f u g e  tu b e s  and c e n t r i f u g e d  f o r  30 m in a t  1 7 ,000  rpm 
enç)loying  a  S e r v a l l  S u p e rsp eed  C e n tr ifu g e  f i t t e d  w ith  an  SS-34 
head*  The s o lu b le  f r a c t i o n  was d e c a n te d  and s to r e d  a t  4  C* The 
packed  p a r t i c u l a t e  f r a c t i o n  was suspended  i n  5 ml o f  0*05M T r i s  
b u f f e r  £H 7<»2 and r e  c e n tr ifu g e d *  T h is  p ro c e d u re  was r e p e a te d  5 
tim es*  The p a r t i c u l a t e  f r a c t i o n  was re su sp e n d ed  i n  0*05M T r is  
b u f f e r  and s to r e d  a t  4 0* The w ash ings o f  t h e  p a r t i c u l a t e  f r a c t i o n  
w ere  p o o led  and s to r e d  a t  4  C* Each component was a ssa y e d  f o r  
l e c i t h i n a s e  a c t i v i t y *  A s p e c i a l  c o n t r o l  had  t o  be  p re p a re d  f o r  th e  
p a r t i c u l a t e  f r a c t i o n  due t o  i t s  t u r b i d  n a tu re *  T h is  was done by 
a u to c la v in g  a  sam ple o f  th e  p a r t i c u l a t e  f r a c t i o n  f o r  30 min to  
i n a c t i v a t e  any  l e c i t h i n a s e  t h a t  was p re s e n t*  An e q u a l volume o f  
t h e  i n a c t i v a t e d  sam ple was added t o  an  a s s a y  tu b e  w hich was u sed  t o  
s e t  t h e  sp e c tro p h o to m e te r  a t  100^ tr a n s m it ta n c e *
(S) T e s tin g  th e  e f f e c t s  o f  pH on th e  enzym atic  a c t i v i t y  o f  l e c i t h i n a s e  
S a n p le s  o f  l e c i t h i n a s e  (100 pg ) w ere exposed  t o  v a r io u s  jpH v a lu e s  
f o r  1  h r  by d i s s o lv in g  p h o sp h o lip a s e  C (NBC) i n  d i s t i l l e d  w a te r  and th e n  
a d j u s t i n g  t h e  t o  t h e  d e s i r e d  v a lu e  b y  th e  a d d i t io n  o f  0*1N HCl o r
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OolN NaOHo A t th e  end o f  th e  in c u b a tio n  p e r io d  th e  o f  each sam ple 
was a d ju s te d  t o  7 *2 ,  th e  m a te r i a l s  f o r  th e  a s s a y  o f  l e c i t h i n a s e  a c t i v i t y  
w ere  a d d e d , and t h e  tu b e s  w ere in c u b a te d  f o r  15 min a t  46 Co A c o n t r o l  
tu b e  w ith  t h e  jpH a d ju s te d  t o  7oO was employed a s  t h e  sam ple o f  100% 
a c t i v i t y *  The a c t i v i t y  re m a in in g  a f t e r  ex p o su re  was c a lc u la te d  by 
d iv id in g  th e  OD o f  th e  c o n t r o l  sam ple i n to  th e  OD o f  th e  t e s t  sam ple and 
m u lt ip ly in g  b y  100^ o
To d e te rm in e  th e  e f f e c t s  o f  jpH on th e  e n z y m e -su b s tra te  r e a c t i o n ,  
t h e  tu b e s  c o n ta in in g  a l l  t h e  m a te r i a l s  f o r  th e  a s s a y  o f  l e c i t h i n a s e ,  
e x c e p t O0O5M T r i s  b u f f e r ,  w ere p rep a red o  I n  p la c e  o f  th e  b u f f e r ,  OolN 
HCl o r  OolN NaOH was added and th e  t o t a l  volume o f  th e  s o lu t io n s  was 
a d ju s te d  t o  5o4 m l w ith  d i s t i l l e d  w ater*  A c o n t r o l  tu b e  w ith  t h e  jgH 
a d ju s te d  t o  7o2 was em ployed t o  d e te rm in e  maximum a c t iv i t y *  The enzyme 
c o n c e n tr a t io n  was 100  p.g/ml*
( 9 ) T e s t in g  th e  e f f e c t s  o f  d i a l y s i s  on l e c i t h i n a s e  a c t i v i t y
Ten ml volum es o f  p h o sp h o lip a s e  C (NBC), f r a c t i o n a t e d  m a t e r i a l ,  and 
c u l t u r e  f i l t r a t e  m a te r ia l  w ere p ip e t t e d  i n t o  d i a l y s i s  tu b in g  (a v e ra g e  
p o re  d ia m e te r  o f  24 &)* The ends o f  th e  tu b in g  w ere t i e d  i n  k n o ts  t o  
fo rm  a  d i a l y s i s  b a g , w hich w ere p la c e d  i n t o  20 ml o f  0*05M T r is  b u f f e r  
jgH 7*2 o r  g ly c e ro l*  L e c i th in a s e  p r e p a r a t io n s  w ere d ia ly z e d  f o r  24 h r  
a t  4  C* A f te r  t h e  c o m p le tio n  o f  d i a l y s i s ,  t h e  volume in s id e  th e  bag 
was d e te rm in e d  by  t r a n s f e r r i n g  i t s  c o n te n ts  t o  a  10 ml g ra d u a te d  
c y l in d e r*  One ml o f  each  p r e p a r a t io n  was a ssa y ed  f o r  l e c i t h i n a s e  
a c t i v i t y *  The e f f e c t s  o f  d i a l y s i s  w ere d e te rm in e d  by  com paring t h e  
o r i g i n a l  a c t i v i t y  o f  th e  sam ple w ith  i t s  a c t i v i t y  a f t e r  d i a ly s i s *
In  o r d e r  t o  d e te rm in e  i f  t h e  in c r e a s e d  l e c i t h i n a s e  a c t i v i t y  was due
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t o  t h e  rem o v al o f  i n h ib i t o r s ^  3 ml o f  t h e  d i a l y s a t e  was m ixed w ith  th e
n o n d ia ly z a b le  m a t e r i a l ,  and t h e  a c t i v i t y  o f  th e  m ix tu re  was d e te rm ined»
(10 ) T e s tin g  th e  e f f e c t s  o f  s e l e c te d  c h em ica l a g e n ts  on l e c i t h i n a s e
( a )  P r e p a r a t io n  o f  t h e  t e s t  compounds
A l l  in o rg a n ic  s a l t s  w ere d is s o lv e d  i n  d i s t i l l e d  w a te r  t o  a 
f i n a l  c o n c e n tr a t io n  o f  0o2Kt> A sco rb ic  a c id  and sodium  th io g ly c o -  
l a t e  w ere d is s o lv e d  i n  d i s t i l l e d  w a te r  t o  f i n a l  c o n c e n tr a t io n s  o f  
loO mg/ml* L c y s te in e  was d is s o lv e d  i n  d i s t i l l e d  w a te r  t o  a  f i n a l  
c o n c e n tr a t io n  o f  1»0 mg/ml» T ry p s in  was d i s s o lv e d  i n  d i s t i l l e d  
w a te r  t o  f i n a l  c o n c e n tr a t io n  o f  0o05^o
(b )  One ml (lOO pg) o f  p h o sp h o lip a se  C was t r a n s f e r r e d  t o  t e s t  
tu b e s  t h a t  c o n ta in e d  loO ml o f  each re a g e n t»  The tu b e s  w ere mix­
ed and in c u b a te d  f o r  1 h r  a t  37 C» A f te r  in c u b a t io n  was com plete^  
laO  ml o f  each sa n p le  was w ithdraw n and a ssa y e d  f o r  l e c i t h i n a s e  
a c t iv i ty ®  A c o n t r o l  tu b e  iÆi.ich was n o t  exposed  t o  any  r e a g e n t  was 
em ployed t o  d e te rm in e  100^ a c t iv i ty ®  The e f f e c t s  o f  each  r e a g e n t  
w ere d e te rm in e d  by  d iv id in g  th e  OD o f  th e  c o n t r o l  sam ple i n t o  th e  
OD o f  each  t e s t  sam ple and m u lt ip ly in g  by  100^®
M e ta ls  t h a t  w ere i n h i b i t o r y  (T ab le  l l )  w ere removed by  d i a -  
ly z in g  th e  p r e p a r a t io n s  a g a in s t  0®05M T r is  b u f f e r  7o2 f o r  48 h r  
a t  4  C» T r i s  b u f f e r  was r e p le n is h e d  e v e ry  8 h r  t o  in s u r e  rem oval 
o f  t h e  m e ta l  by  t h i s  procedure®  A f te r  d i a l y s i s  was c o m p le te , 1®0 
ml o f  each sam ple was a ssa y e d  f o r  l e c i t h i n a s e  a c t iv i ty ®
(1 1 )  T e s tin g  th e  e f f e c t s  o f  c h e m ic a lly  d e f in e d  a d d i t i v e s  on l e c i t h i n a s e  
p ro d u c tio n  i n  Medium NCTC 109
( a )  P r e p a r a t io n  o f  t e s t  m a te r i a l s
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Each p e p tid e  was d is s o lv e d  i n  g l a s s  d i s t i l l e d  w a te r  t o  a  
f i n a l  c o n c e n tr a t io n  o f  1©0 mg/mlo Each p e p tid e  s o lu t io n  was a u to -  
c la v e d  a t  121 G f o r  15 mino Ten mg o f  L - a - l e c i t h i n  were suspended  
i n  10 ml o f  NCTG 109 and shaken  i n  o rd e r  t o  o b ta in  an  a lm o st c l e a r  
su sp en s io n *  To t e s t  t h e  e f f e c t s  o f  a l l  t h e  p e p t id e s ,  40 ml o f 
d o u b le - s t r e n g th  NCTG 109 w ere prepared©  To th e  d o u b le - s t r e n g th  
p r e p a r a t i o n ,  1*0 ml o f  each o f  th e  40 p e p tid e  s o lu t io n s  was added© 
A f t e r  t h e  a d d i t io n  o f  an y  r e a g e n t  t o  t h e  s y n th e t ic  b a s a l  medium, 
t h e  tu b e s  w ere in c u b a te d  o v e rn ig h t  t o  d e t e c t  co n ta m in a tio n *  To 
t e s t  t h e  e f f e c t s  o f  each  p e p tid e  i n d iv i d u a l l y ,  0©5 m l o f  each 
s to c k  p e p t id e  s o lu t io n  was added t o  10 m l o f  NGTC 109* T h is  r e ­
s u l t e d  i n  a  f i n a l  p e p t id e  c o n c e n tr a t io n  o f  a p p ro x im a te ly  0*05 
mg/ml*
(b )  I n o c u la t io n  and in c u b a t io n  p ro c e d u re s
One ml o f  a  -p e rfr in g e n s  c u l t u r e  grown i n  NGTG 109 f o r  12 
h r  was in o c u la te d  i n t o  t h e  t e s t  medium© "Die in o c u la te d  tu b e s  w ere 
p la c e d  i n t o  a  Gaspak A n aero b ic  J a r  (BBL) and in c u b a te d  a n a e ro b ic ­
a l l y  f o r  12 h r  a t  37 C© A com plex medium c o n t r o l  was a l s o  in c lu d ­
ed w ith  each  experim ent©
( c )  G e l l  -rmmnvA,]
C e l l s  o f  C* p e r f r in g e n s  w ere rem oved by  c e n t r i f  u g a t io n  * The 
s u p e rn a ta n t  f l u i d  w as t r a n s f e r r e d  t o  t e s t  tu b e s  and th e  ^  was 
a d ju s te d  t o  7*2 w ith  0©IN NaOH© L e c i th in a s e  a c t i v i t y  was a ssa y e d  
a s  p r e v io u s ly  d escribed©  B ie  e f f e c t  o f  each  p e p t id e  was d e te rm in ­
ed  b y  comx>aring t h e  l e c i t h i n a s e  a c t i v i t y  i n  i h e  s y n th e t i c  medium 
w ith o u t  t h e  a d d i t i o n  o f  pep tid es©
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(1 2 )  The e f f e c t s  o f  pH on l e c i t h i n a s e  p ro d u c tio n  and a .c t lv l t v  
One ml o f  an  18 h r  c u l tu r e  o f  Co p e r f r in g e n s  grown in  f l u i d
t h i o g l y c o l l a t e  was in o c u la te d  i n t o  50 ml o f  th e  com plex medium f o r  
l e c i t h i n a s e  p ro d u c tio n *  The pH o f  each  volume had  been  p re a d ju s te d  
t o  pH 4 * 5 , 5*5, 6*5 , 7*5 , 8*5 , 9*5 o r  10*5 , by th e  a d d i t io n  o f  12tJ 
HCl o r  ICM NaOH* A l l  tu b e s  w ere in c u b a te d  f o r  5 h r  a t  46 C* When 
in c u b a t io n  was c o m p le te , th e  number o f  v ia b le  c e l l s /m l  was d e te rm in ed *  
th e  c e l l s  w ere rem oved by  c e n t r i f u g a t i o n  and t h e  pH o f  th e  s u p e rn a ta n t  
f l u i d  was a d ju s te d  t o  7*2* Each p r e p a r a t io n  was th e n  a ssa y e d  f o r  l e c i ­
t h in a s e  a c t i v i t y *
( 13) The e f f e c t s  o f  h e a t  on com m ercial and c u l t u r e  f i l t r a t e  l e c i t h i n a s e  
P h o s p h o lip a se  C (NBC) was d i s s o lv e d  i n  0«05M T r is  b u f f e r  pH 7*2
t o  a  f i n a l  c o n c e n tr a t io n  o f  100 pg/m l* F iv e  ml volum es o f  t h i s  s o lu t io n  
w ere  p ip e t t e d  i n t o  I 6 x  125  mm screw capped t e s t  tu b e s  and th e  tu b e s  w ere 
p la c e d  i n  a  w a te rb a th  (N a tio n a l  A p p lian c e  Co*, #8725) p re h e a te d  t o  t h e  
d e s i r e d  te m p e ra tu re *  When th e  l e c i t h i n a s e  s o lu t io n s  had  been exposed  
t o  h e a t  f o r  t h e  r e q u i r e d  le n g th  o f  t im e , th e y  w ere removed and c o o le d  
b y  im m ersion  in  an ic e b a th *  A f te r  c o o l in g ,  each  tu b e  was s to r e d  a t  
4  C u n t i l  alT th e  tu b e s  had  been  rem oved and coo led*  One ml o f  each 
p r e p a r a t io n  was a ssa y e d  f o r  l e c i t h i n a s e  a c t i v i t y *  An u n h ea ted  sam ple 
o f  l e c i t h i n a s e  was em ployed a s  a  c o n tro l*
To d e te rm in e  th e  i n t e r n a l  te m p e ra tu re  o f  t h e  tu b e s  t h a t  c o n ta in e d  
t h e  l e c i t h i n a s e  s o l u t io n ,  a  c o n t r o l  tu b e  w ith  a  therm om eter w hich con­
t a i n e d  5*0 ml o f  0*05M T r i s  b u f f e r  was p la c e d  i n t o  t h e  w a te rb a th *  When 
t h e  th e rm o m ete r i n  t h i s  tu b e  re c o rd e d  th e  d e s i r e d  te m p e ra tu re ,  t im in g  
o f  h e a t  e x p o su re  was i n i t i a t e d *
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Ih e  p re c e d in g  m ethod was u sed  t o  d e te rm in e  th e  e f f e c t s  o f  h e a t  on 
com m erc ia l p h o s jh o H p a s e  C (NBC) d is s o lv e d  i n  0o05M T r is  b u f f e r  jgH 7o2, 
and  d i s s o lv e d  i n  t h e  com plex medium f o r  l e c i t h i n a s e  p ro d u c tio n »  The 
e f f e c t s  o f  h e a t  w ere a l s o  d e te rm in ed  on th e  l e c i t h i n a s e  p r e s e n t  i n  
c u l t u r e  f i l t r a t e s  o f  p e r f r in g e n s  s t r a i n  PB6H*
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
CHAPTER IV
RESULTS
(1 )  L e c i th in a s e  a c t i v i t i e s  o f  th e  s e l e c te d  s t r a i n s  o f  C. p e r f r in g e n s  
"Die m ethod em ployed f o r  th e  a s s a y  o f  l e c i t h i n a s e  was r a p id  and r e ­
p ro d u c ib le *  A s ta n d a rd  a s s a y  c u rv e  (Fig© I I )  p re p a re d  f o r  each  d e te rm i­
n a t io n  en ab led  th e  q u a n t i t a t i o n  o f  th e  l e c i t h i n a s e  a c t i v i t y  p r e s e n t  i n  
c u l t u r e  f i l t r a t e s  o f  d i f f e r e n t  s t r a i n s  o f  Co p e r f r in g e n s ©
The l e c i t h i n a s e  a c t i v i t i e s  o f  th e  8 t e s t  s t r a i n s  o f  £© p e r f r in g e n s  
a r e  l i s t e d  i n  T ab le  5o T h ere  was c o n s id e r a b le  v a r i a t i o n  from  s t r a i n  t o  
s t r a i n  i n  th e  am ounts o f  l e c i t h i n a s e  produced© The c l a s s i c a l  i n f e c t i o u s  
s t r a i n s ,  BP6K, NCTC 8246 , and PB6H p ro d u ced  more l e c i t h i n a s e  th a n  d id  
t h e  o th e r  s t r a in s *  On t h e  o th e r  h a n d , t h e r e  was c o n s id e r a b le  v a r i a t i o n  
i n  t h e  a c t i v i t y  o f  t h e s e  s tra in s ©  The s ta n d a rd  d e v ia t io n  v a lu e s  i n d i ­
c a te d  t h a t  t h e r e  was more random e r r o r  and a  g r e a t e r  s c a t t e r  o f  d a ta  
a ro u n d  th e  mean by th e  s t r a i n s  t h a t  p o s s e s se d  h ig h  l e c i t h i n a s e  a c t i v i ­
t i e s *  The s t r a i n s  t h a t  p roduced  sm a ll q u a n t i t i e s  o f  l e c i t h i n a s e ,  name­
l y ,  s t r a i n s  Hobbs 3 ,  A91, and F106 , w ere  c o n s i s t e n t  i n  th e  am ounts o f  
l e c i t h i n a s e  p roduced  a s  e v id e n ce d  by th e  ran g e  o f  l e c i t h i n a s e  p ro d u c­
t i o n  and t h e  s ta n d a rd  d e v ia t io n  v a lu e s  (T ab le  $)©
(2 )  L o c a l i z a t io n  o f  l e c i t h i n a s e  a c t i v i t y  i n  C© p e r f r in g e n s  
L e c i t h o v l t e l l i n  a s s a y  o f  r u p tu r e d  c e l l  f r a c t i o n s  d e m o n s tra te d  th e
p re s e n c e  o f  a c t i v e  l e c i t h i n a s e  i n  t h e  s o lu b le  f r a c t i o n s  o f  iJ© p e r f r i n ­
g en s s t r a i n s  BP6K and Hobbs 3 (T a b le  6)© No a c t i v i t y  cou ld  be demon­
s t r a t e d  i n  th e  p a r t i c u l a t e  f r a c t i o n s  ob ta:lned  from  e i t h e r  s tra in ©
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TABLE 5o L e c i th in a s e  a c t i v i t i e s  o f  e ig h t  s e le c te d  
s t r a i n s  o f  C lo s tr ld in m  p e r f r in g e n s
S t r a i n
C olony c o u n t 
(I0l&/ml)*
L e c i th in a s e  a c t i v i t y  (p g /m l) 
Range Mean** SD
BP6K Ool3 38-145 9 8 .6 4 0 .6
NCTC 8246 0 .8 $ 56-139 78 .8 3 1 .3
PB6H 0 .9 5 37-107 65 o 6 23 .3
A48 0 .9 9 19-30 2 5 .8 4 .1
UM707 0 .8 3 1 0-28 2 0 .2 7 .9
Hobbs 3 13 16-20 1 8 .8 1 .6
A91 91 12-15 1 3 .8 1 .1
F106 39 12-15 1 3 .5 1 .1
« C a lc u la te d  on th e  b a s i s  o f  4 o r  more d é te rm in â t io n s «
««Mean v a lu e ,  c a l c u la t e d  on th e  b a s i s  o f  4 o r  more d e te rm in a t io n s „
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TABLE 60 L e c i th in a s e  a c t i v i t y  o f  c e l l  f r a c t i o n s  o f
C lo s tr id iu m  p e r f r in g e n s
L e c i th in a s e  a c t i v i t y  i n  pg /m l
F r a c t io n b p 6k* Hobbs 3**
C u l tu r e  f i l t r a t e 74*0 1 2 .0
S o lu b le  f r a c t i o n 16*0 1 5 .5
P a r t i c u l a t e  f r a c t i o n 0*0 0*0
P o o le d  w ash ings o f  
p a r t i c u l a t e  f r a c t i o n
8 .0 t r a c e
T o ta l  a c t i v i t y 98*0 27*5
*3*1 X 10^ v ia b le  c e l l s  p e r  ml*
**2*6 X 10^ v ia b le  c e l l s  p e r  ml.
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S t r a i n  BP6K had  a  h ig h e r  l e c i t h i n a s e  a c t i v i t y  i n  i t s  c u l tu r e  f i l t r a t e  
th a n  i n  t h e  s o lu b le  f r a c t i o n  o b ta in e d  from  d i s i n t e g r a t e d  v e g e ta t iv e  
c e l l s *  On th e  o th e r  h a n d , s t r a i n  Hobbs 3 had  a p p ro x in a te ly  e q u a l 
a c t i v i t i e s  i n  i t s  s o lu b le  and c u l tu r e  f i l t r a t e  f r a c t io n *  A m easu rab le  
l e c i t h i n a s e  a c t i v i t y  was found  in  th e  p o o led  w ash ings o f  th e  p a r t i c u ­
l a t e  f r a c t i o n  from  s t r a i n  EP6K, b u t  o n ly  a  t r a c e  o f  a c t i v i t y  was found 
in  t h e  p o o le d  w ash in g s o f  s t r a i n  Hobbs 3o
A l e c i t h i n a s e  a c t i v i t y  o f  18 pg /m l was found  in  th e  s o lu b le  f r a c ­
t i o n  p re p a re d  from  t h e  sp o re s  o f  each  s t r a in *  The p a r t i c u l a t e  sp o re  
f r a c t i o n s ,  how ever, w ere w ith o u t a c t iv i t y *
(3 )  The e f f e c t s  o f  oH on th e  enzym atic  a c t i v i t y  o f  l e c i t h i n a s e
L e c i th in a s e  was i n a c t i v a te d  by exposu re  t o  pH v a lu e s  o f  1 -3  f o r  
1 h r  (T ab le  7)® However, i t s  enzym atic  a c t i v i t y  was n o t  a s  m arked ly  
a f f e c t e d  by  a l k a l i n e  pHs* A f te r  e^qjosure t o  pH 10 f o r  1 h r ,  3é*8^ o f  
t h e  a c t i v i t y  rem ained* Maximum enzyme a c t i v i t y  was o b se rv ed  a t  pH 7*0 , 
and th e  a c t i v i t y  d e c re a se d  r a p i d l y  a s  t h e  pH was low ered  by  th e  a d d i t io n  
o f  a c id *
The d a ta  p r e s e n te d  i n  T able  8 i n d i c a t e  t h a t  t h e  h y d r o ly s is  o f  egg 
y o lk  s a l i n e  by  l e c i t h i n a s e  i s  d ep en d en t upon a  n a rro w  ra n g e  o f  pH 
v a lu e s  f o r  a p p re c ia b le  a c t i v i t y  t o  occur*  Maximum a c t i v i t y  o c c u rre d  a t  
pH 7*0 (T ab le  8)*  The r e a c t io n  was p r a c t i c a l l y  ■unaffected a t  pH 8*0 , 
b u t  t h e  c o m p le te n e ss  o f  h y d r o ly s i s  r a p i d l y  d e c l in e d  a t  pH 9*0 and 10*0* 
The same e f f e c t  was o b se rv ed  f o r  l e c i t h i n a s e  p re p a re d  from  c u l tu r e  f i l ­
t r a t e s  o f  Ç.O -p e rf r in g e n s  s t r a i n s  BP6K, Hobbs 3$ and PB6H*
( a ) E f f e c t  o f  d i a l y s i s  on l e c i t h i n a s e  a c t i - v i tv
The a c t i v i t y  o f  l e c i t h i n a s e  p r e s e n t  i n  th e  c e l l  f r a c t i o n s  o f  s t r a i n
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TAlHLE 7 o E f f e c t  o f  £H on com m ercial l e c i t h i n a s e
pH
A bsorbance 
(650 mp.)
A c t iv i t y  rem a in in g  
(p e r c e n t )
1 .0 0 .0 0 0 0
2 .0 OoOOO 0
3 .0 0 .0 0 0 0
4 .0 0 .0 1 0 3 .0
5 .0 0 .1 7 0 50 .0
6 .0 0 .3 2 0 9 7 .0
7 .0 * 0 .3 4 0 100
8 .0 0 .333 9 8 .0
9 .0 0 .333 9 8 .0
1 0 .0 0 .1 2 5 3 6 .8
*TJsed a s  th e c o n t r o l  t o  d e te rm in e  100% a c t i v i t y
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TABLE 80 E f f e c t  o f  on th e  h y d r o ly s is  o f  
egg y o lk  s a l i n e  by l e c i t h i n a s e
pH
A bsorbance
(650  mpi)
1 .0 0 .0 0 0
2 .0 0 .0 0 0
3 .0 0 .0 0 0
4 .0 0 .0 0 0
5 .0 0 .0 0 0
6 .0 0 .0 7 2
7 .0 * 0 .2 6 0
8 .0 0 .2 1 0
9 .0 0 .0 3 0
1 0 .0 0 .0 0 8
•îîüsed a s  a  c o n t r o l  t o  d e te rm in e  100% a c t i v i t y
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
34
TABLE 9« E f f e c t  o f  d i a l y s i s  on l e c i t h i n a s e  a c t i v i t y  i n  
p ro to p la sm  o f  C lo s tr id iu m  -p e rfr in g e n s  BP6K
F r a c t io n
D ia ly z e d #
a g a in s t
F in a l  volume 
(m l)
l e c i t h i n a s e
(p g /m l)
u n t r e a te d - - 8 .3 0
d i a l y s a t e g ly c e r o l 2 2 .0 OoOO
n o n d ia ly z a b le
f r a c t i o n
g ly c e r o l 3 .0 61*4
d i a l y s a t e T r i s  b u f f e r 1 5 .0 0 .0 0 0
n o n d ia ly z a b le
f r a c t i o n
T r is  b u f f e r lOoO 3 0 .0
*A 11 sam ples d ia ly z e d  f o r  24 h r  a t  4  Co
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BP6K was m ark ed ly  in c r e a s e d  by d i a l y s i s  a g a in s t  OoO^M T r i s  b u f f e r  
(£H 7*2) and g y lc e r o l  (T a b le  9)*  The a c t i v i t y  o f  l e c i t h i n a s e  i n  p re ­
p a r a t io n s  o f  c y to p lasm  in c r e a s e d  from  8 .3 0  pg /m l t o  6 l .4  pg/m l when 
d ia ly z e d  a g a in s t  g ly c e r o l  and in c r e a s e d  t o  3 0 .0  pg /m l iniien d ia ly z e d  
a g a in s t  0.05M  T r i s  b u f f e r .  When th e  p r e p a r a t io n s  w ere d ia ly z e d  a g a in s t  
g l y c e r o l ,  th e  volume o f  th e  n o n d ia ly z a b le  f r a c t i o n  was red u ced  t h r e e ­
f o l d .  On th e  o th e r  h a n d , t h e r e  was no change i n  th e  f i n a l  volume o f 
th e  n o n d ia ly z a b le  f r a c t i o n  vÆien 0 .05K  T r is  b u f f e r  was employed (T a b le  
9 ) .
When c u l t u r e  f i l t r a t e s  o f  s t r a i n  H*6K were s u b je c te d  t o  d i a l y s i s ,  
t h e  same in c r e a s e  i n  l e c i t h i n a s e  a c t i v i t y  was o b se rv ed  (T ab le  1 0 ) .  The 
o r i g i n a l  a c t i v i t y  o f  th e  c u l tu r e  f i l t r a t e  was 6 6 .0  p g /m l. A f te r  d i a l y ­
s i s  a g a in s t  g ly c e r o l  th e  a c t i v i t y  in c re a s e d  t o  205 .5  p g /m l. When 0 .0 5M 
T r i s  b u f f e r  was used  th e  a c t i v i t y  in c re a s e d  to  1 5 4 .0  p g /m l.
When com m ercial p h o sp h o lip a s e  C (NBC) was d ia ly z e d ,  no in c r e a s e  i n  
i t s  a c t i v i t y  was o b se rv e d .
M ixing e q u a l volum es o f  d i a l y s a t e  and th e  n o n d ia ly z a b le  f r a c t i o n  
d id  n o t  r e s u l t  i n  a  d e c re a se d  l e c i t h i n a s e  a c t i v i t y .
( 5 ) The e f f e c t s  o f  s e le c te d  c h e m ic a ls  on l e c i t h i n a s e  a c t i v i t y
L e c i th in a s e  was i n a c t i v a t e d  by  c o b a l t i c  s u l f a t e ,  aluminum c h lo r id e ,  
L c y s t e i n e ,  and t r y p s i n ,  w hereas th e  o th e r  t e s t  compounds had no a p p re c ­
i a b l e  a f f e c t  on l e c i t h i n a s e  a c t i v i t y  (T ab le  l l ) .  Sodium t h io g ly c o la te  
d id  n o t  i n a c t i v a t e  l e c i t h i n a s e ,  how ever. Sm ith (5 1 ) r e p o r te d  t h a t  t h i s  
compound d id  i n a c t i v a t e  l e c i t h i n a s e .
D ia ly s i s  t o  remove th e s e  compounds o r  t h e i r  com plexes d id  n o t  r e ­
s t o r e  en zy m atic  a c t i v i t y .  The same compounds t h a t  w ere a c t iv e  a g a in s t
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TA.BLE 1 0 o E f f e c t  o f  d i a l y s i s  on l e c i t h i n a s e  in  
CTilture f i l t r a t e s  o f  C lo s tr id iu m  p e r f r in g e n s  BP6K
F r a c t io n
D ia ly z e d ^
a g a in s t
F in a l  volume 
(m l)
L e c i th in a s e
(prg/ml)
u n t r e a te d - - 66oO
d i a l y s a t e g ly c e r o l 2 2 .0 0 .0 0 0
n o n d ia ly z a b le
f r a c t i o n
g ly c e r o l 3 .0 205 .5
d i a l y s a t e T r i s  b u f f e r 1 5 .0 0 .0 0 0
n o n d ia ly z a b le
f r a c t i o n
T r i s  b u f f e r 10 oO 1 5 4 .0
*A 11 sam ples d ia ly z e d  f o r  24 h r  a t  4  Co
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TABLE 11.0 E f f e c t  o f  s e le c te d  ch em ica l a g e n ts  on
t h e  a c t i v i t y  o f  l e c i t h i n a s e
Compound
A bsorbance
(650  mpi)
A c t iv i t y  rem a in in g  
( p e r c e n t )
C o n tro l  ( u n t r e a te d ) 0 . 2 6 0 100
A sc o rb ic  a c id 0 . 2 5 8 9 9 . 2
Sodium th io g l y c o la t e 0 .2 6 0 100
HgCl2 0 .2 6 0 100
CoSOi^ 0 .0 0 0 0
CoClg 0 .2 5 8 9 9 . 2
AICI3 O o O O O 0
M g C l g 0 .2 6 0 100
Ca(N0 3 )g 0 . 2 5 9 9 9 . 6
T ry p s in 0 .0 0 0 0
L c y s te in e 0 .0 0 0 0
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com m erc ia l p h o sp h o lip a se  C w ere a l s o  a c t iv e  a g a in s t  th e  l e c i t h i n a s e  p ro ­
duced  by  jC« p e r f r in g e n s  s t r a i n s  BP6K and Hobbs 3«
(6 )  S t im u la t io n  o f  l e c i t h i n a s e  p ro d u c tio n  by v a r io u s  c h e in ic a llv  d e fin e d
a d d i t i v e s
T a b le s  12 and 13 l i s t  th e  e f f e c t s  o f  hO c h e m ic a lly  d e f in e d  p e p tid e s  
on l e c i t h i n a s e  p ro d u c t io n  by  Co p e r f r in g e n s  s t r a i n  EP6Ko Twenty-one 
p e p t id e s  s t im u la te d  l e c i t h i n a s e  p ro d u c tio n  by  t h i s  s t r a i n  (T ab le  1 2 )« 
However, much v a r i a t i o n  in  t h e  amount o f  s t im u la t io n  was o b se rv e d . 
D L -b e n z o y l-a la n in e  su p p o r te d  th e  minimum a c t i v i t y  15 p g /m l, ■while m axi­
mum a c t i v i t y  o f  SO p g /m l was su p p o rte d  by  th e  a d d i t io n  o f  g ly ey l-D L - 
n o r v a l in e  and D - le u c y l - g ly c y l - g ly c in e .
L e c i th in a s e  a c t i v i t y  i n  th e  p e p tid e  supplem ented  medium was 
c o n s i s t e n t l y  l e s s  th a n  th e  com plex medium con tro l®  On th e  o th e r  h an d , 
no l e c i t h i n a s e  was p roduced  i n  t h e  b a s a l  s y n th e t ic  medium devo id  o f  any 
p e p t id e .
S t im u la t io n  o f  l e c i t h i n a s e  p ro d u c tio n  was q u i t e  s p e c i f i c  i n  some 
in s ta n c e s®  D - le u c y l - g ly c y l- g ly c in e  su p p o rte d  an a c t i v i t y  o f  80 pg/m l 
w h ile  L - le u c y l - g ly c y l - g ly c in e  su p p o rte d  th e  p ro d u c tio n  o f  o n ly  45 pg/ml® 
P e p t id e s  c o n s i s t in g  o n ly  o f  g ly c in e  showed an  in v e r s e  s t im u la to r y  
e f f e c t .  As th e  c h a in  l e n g th  o f  th e s e  p e p t id e s  in c r e a s e d ,  a c t i v i t y  de ­
creased®  G ly c y l-g ly c in e  e th y l  e s t e r “HCl su p p o rte d  an  a c t i v i t y  o f  78 
p g /m l, w tiile  g ly c y l - g ly c in e  m eth y l e s te r» H C l su p p o rte d  o n ly  26 pg/m l 
(T a b le  1 2 ) .
Co p e r f r in g e n s  s t r a i n  A4S was s t im u la te d  by  o n ly  2 pep tides®  
G ly c y l-L - try p to p h a n  su p p o rte d  an  a c t i v i t y  o f  10 p g /m l, and D L -benzoy l- 
a la n in e  su p p o rte d  f a n  a c t i v i t y  o f  15 pg/ml® In  b o th  s t r a i n s ,  th e
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TABLE 12» P e p t id e s  t h a t  stijnvuLated l e c i t h i n a s e  p ro d u c tio n  by
C lo s tr id iu m  p e r f r in g e n s  BPéK
P e p t id e *
A c t iv i t y
(j^g/m l)
C o n tro l  (NCTC 109 d e v o id  o f  any  p e p tid e ) 0 ,0
D L -a la n y l-g ly c in e 70 ,0
D L -alanyl-D L  -m e th io n in e 2 0 ,0
D L -a la n y l-D L -p h e n y la la n in e 3 0 ,0
D L -a la n y l-D L -v a lin e 3 0 .0
DL-benz o y l- a la n in e 1 5 .0
G ly c y l- g ly c in e -E th y l  E s t  e r  » HC1 7 8 ,0
G ly c y l-g ly c in e -M e th y l  E ster*H C l 2 6 .0
G ly c y l-g ly c in e 72 .0
G ly c y l-g ly c in e »  HCl 6 8 .0
G ly c y l-g ly c y l -g ly c in e 3 0 .0
G ly cy l-D L -leu c  in e 60 .0
G ly c y l-D L -n o rv a lin e 8 0 .0
G ly c y l-D L -p h e n y la la n in e 7 0 .0
G lycy l-D L - s e r in e 6 9 .0
G ly c y l-D L -v a lin e 7 8 .0
D - le u c y l-g ly c in e 7 1 .0
D L -leuc yl-DL - g ly c y l - g ly c  in e 2 2 .0
L - le u c y l - g ly c y l - g ly c in e 4 5 .0
D - le u c y l - g ly c y l - g ly c in e 8 0 .0
L - le u c y l - L - ty r o  s in e 7 5 .0
L - le u c y l-D L -a la n in e 20 .0
^ P e p tid e s  t e s t e d  a t  a  c o n c e n tr a t io n  o f  0»05 mg/ml»
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TABLE 1 3 o P e p t id e s  t h a t  f a i l e d  t o  s t im u la te  l e c i t h i n a s e  
p ro d u c t io n  by  C lo s tr id iu m  p e r f r in g e n s  BP6K
Peptide-?*-
G rly cy l-E L -a -a n d n o -n -b u ty ric  a c id
G ly c y l - g ly c y l - g ly c y l - g ly c in e
L - le u c  y l - g ly c  in e
G ly c y l-g ly cy l-D L -p h  e n y la la n in  e
G ly c y l- g ly c y l-L -a la n in e
G ly c y l-L - le u c  in e
G ly c y l-L - th re o n in e
D L -le u c y l-g ly c  in e
G ly c y l-D L -a la n in e
D L -a la n y l-D L -n o rv a lin e
D L -a lan y l-D L -n o rleu c  in e
G ly c y l-L - ty ro  s in e
G ly c y l-L -a s p a ra g ln e
D - le u c y l - L - ty r o s in e
G ly c y l-D L -n o rle u c in e
G ly c y l-L -v a l in e
D L -alany  1 -D L -al a n in  e
D L -a la n y l-g ly o y l-g ly c in e
G ly c y l-D -a sp a ra g in e
■«Peptides t e s t e d  a t  a  c o n c e n tr a t io n  o f  0o05 mg/ml<.
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a d d i t i o n  o f  L - a - l e c i t h i n  f a i l e d  t o  s u p p o r t l e c i t h i n a s e  p ro d u c tio n ,, The 
f r e e  andno a c i d s ,  g ly c in e ,  a s p a r a g in e ,  l e u c in e ,  a l a n in e ,  n o r v a l in e ,  
s e r i n e ,  and p h e n y la la n in e  d id  n o t  su p p o r t l e c i t h i n a s e  p ro d u c tio n »
(7 ) The effects of pH on lecithinase production and growth of C» per­
fringens in complex medium
Ç® -p e rfr in g e n s  s t r a i n s  BP6K and Hobbs 3 p roduced  l e c i t h i n a s e  m axi­
m a lly  a t  £H 6 o5 (F ig s*  I I I  and IV)» C o n s id e ra b le  v a r i a t i o n  i n  grow th 
and l e c i t h i n a s e  p ro d u c tio n  a s  f u n c t io n s  o f  was o b se rv ed  f o r  b o th  
s t r a in s *  S t r a i n  BP6K had a  m easu rab le  l e c i t h i n a s e  a c t i v i t y  a t  5*5 
-8*5  ( F ig ,  I I I ) .  On th e  o th e r  h a n d , s t r a i n  Hobbs 3 produced  m easu rab le  
l e c i t h i n a s e  a c t i v i t y  o n ly  a t  ^H 6 .5  and 7 ,5  ( F ig ,  1 7 ) ,  F o r b o th  
s t r a i n s ,  l e c i t h i n a s e  p ro d u c tio n  was d i r e c t l y  p r o p o r t io n a l  to  th e  c e l l  
d e n s i ty  a t  a  g iv e n  ^H©
(8 )  D é n a tu ra t io n  o f  l e c i t h i n a s e  by  h e a t  a t  60 o r  90 C
The l e c i t h i n a s e  p r e s e n t  i n  th e  c u l tu r e  f i l t r a t e s  o f  s t r a i n  PB6H 
was r e l a t i v e l y  h e a t  r e s i s t a n t ,  l o s in g  2^% o f  i t s  o r i g i n a l  a c t i v i t y  when 
h e a te d  f o r  20 min a t  60 C ( F ig ,  V ), However, t h e r e  was a  sh a rp  l o s s  i n  
t h e  l e c i t h i n a s e  a c t i v i t y  o f  t h i s  p r e p a r a t io n  when h e a te d  f o r  30 m in . 
Com m ercial l e c i t h i n a s e  d is s o lv e d  in  th e  com plex medium f o r  l e c i t h i n a s e  
p ro d u c t io n  showed a  sh a rp  l o s s  i n  ac ti-v L ty  d u r in g  th e  f i r s t  5 min o f 
h e a t in g  a t  60 C ( F ig ,  V ), However, th e  r e s i d u a l  a c t i v i t y  o f t h i s  p re p ­
a r a t i o n  was somewhat r e s i s t a n t  to  f u r t h e r  i n a c t i v a t i o n .  Commercial 
l e c i t h i n a s e  d is s o lv e d  i n  0,05M T r i s  b u f f e r  was v e ry  h e a t  s e n s i t iv e  
( F ig .  7 ) ,
The e f f e c t s  o f  h e a t  on l e c i t h i n a s e  a c t i v i t y  a t  90 C a re  shown i n  
F ig u re  7 1 ,  L e c i th in a s e  o b ta in e d  from  s t r a i n  PB6h was more a c t iv e  a t
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90 C th a n  a t  60 C (F ig s*  V & T l)*  The i n a c t i v a t i o n  o f  t h i s  p r e p a r a t io n  
was g r a d u a l ,  w ith  no sh a rp  l o s s e s  i n  a c t i v i t y *  Commercial l e c i t h i n a s e  
d i s s o lv e d  i n  0*05M T r i s  b u f f e r  was s u b je c t  t o  d é n a tu r a t io n  a t  t h i s  
te m p e ra tu re  (F ig*  V I)* Com m ercial l e c i t h i n a s e  d is s o lv e d  i n  th e  complex 
medium f o r  l e c i t h i n a s e  p ro d u c tio n  was h e a t  s e n s i t i v e ,  b u t i t  was more 
a c t i v e  a t  t h i s  te m p e ra tu re  th a n  a t  60 C (F ig s*  V & V l)«
( 9 )  Growth o f  C* o e r f r in g e n s  i n  NCTC 109
_C. p e r f r in g e n s  s t r a i n s  BP6K and A4â grew  p r o f u s e ly  i n  medium NCTC 
109* However, grow th  was n o t  a s  e x te n s iv e  a s  i n  th e  com plex medium, 
r a r e l y  s u rp a s s in g  10?  v i a b l e  c e l ls /m l*  C e ll  m orphology was t y p i c a l  i n  
t h i s  medium and gram  p o s i t i v e  ro d s  w ere r e a d i l y  observed*  S u b c u ltiv a ­
t i o n  i n  t h i s  medium h a s  been  s u c c e s s f u l  auid 86 t r a n s f e r s  w ere ach ieved*
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CHAPTER 7
DISCUSSION AND CONCLUSIONS 
The l e c i t h i n a s e  a c t i v i t y  o f  th e  s t r a i n s  o f  C lo s tr id iu m  p e r f r in g e n s  
was com pared w ith  t h e  d a ta  o f  Nakamura and C onverse  (3 9 , 40) on th e  
h e a t  r e s i s t a n c e  o f  s p o re s  o f  t h e s e  s t r a i n s .  I n  g e n e r a l ,  th e  s t r a i n s  
t h a t  e x h ib i te d  h ig h  l e c i t h i n a s e  a c t i v i t y  (T ab le  5 ) a l s o  p roduced sp o re s  
o f  r e l a t i v e l y  low  h e a t  r e s i s t a n c e  (d e s tro y e d  a t  90 C i n  l e s s  th a n  30 
m in ) . S t r a i n s  t h a t  had low  l e c i t h i n a s e  a c t i v i t y  p roduced  sp o re s  o f  h ig h  
h e a t  r e s i s t a n c e  ( r e q u i r in g  more th a n  150 min a t  90 C f o r  d e s t r u c t io n ) .  
T h ere  was one e x c e p tio n ,  n am ely , s t r a i n  F106, a  s t r a i n  t h a t  had low  
l e c i t h i n a s e  a c t i v i t y ,  p roduced  sp o re s  o f  low  h e a t  r e s i s t a n c e .  T h is  in ­
v e r s e  r e l a t i o n s h i p  betw een  h e a t  r e s i s t a n c e  o f  sp o re s  and l e c i t h i n a s e  
a c t i v i t y  i s  i n  g e n e ra l  ag reem ent w ith  o th e r  r e p o r te d  d a ta  (5 6 , 59) o 
However, i t  i s  i n t e r e s t i n g  t o  n o te  t h a t  among th e  s t r a i n s  t h a t  p o sse sse d  
h ig h  l e c i t h i n a s e  a c t i v i t y ,  t h e r e  was c o n s id e ra b le  v a r i a t i o n  i n  th e  . 
am ounts o f  l e c i t h i n a s e  p ro d u c e d , I h i s  was n o t  th e  c a se  f o r  th e  s t r a i n s  
o f  low  l e c i t h i n a s e  a c t i v i t y .
A lthough  t h e  h e a t  r e s i s t a n c e  o f  sp o re s  o f  Ç , p e r f r in g e n s  h a s  been 
r e p o r te d  t o  be  g e n e t i c a l l y  s t a b l e  ( 8 ) ,  W eiss and S tro n g  (57 ) re p o r te d  
t h a t  s p o re s  o f  s e l e c te d  s t r a i n s  o f  Ç , p e r f r in g e n s  v a r ie d  c o n s id e ra b ly  
i n  t h e i r  h e a t  r e s i s t a n c e  when d i f f e r e n t  s p o r u la t io n  m edia w ere employ­
e d , From th e  d a ta  i n  T ab le  5 i t  a p p e a rs  t h a t  l e c i t h i n a s e  a c t i v i t y ,  a t  
l e a s t  i n  t h e  s t r a i n s  t h a t  e x h ib i te d  h ig h  l e c i t h i n a s e  a c t i v i t y ,  i s  a ls o  
a  v a r i a b l e  p r o p e r ty ,  Ih e  employment o f  a  com plex medium may be  a
47
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p re d is p o s in g  f a c t o r  f o r  t h i s  v a r i a t i o n ,  a s  n u t r i t i o n a l  re q u ire m e n ts  
f o r  l e c i t h i n a s e  p ro d u c tio n  hav e  b een  r e p o r te d  t o  v a ry  from  s t r a i n  to  
s t r a i n  (4 6 , 5 l)o  T h e re fo re , i n  e x a m in a tio n  o f  s t r a i n s  t h a t  p roduce  
h ig h  y i e l d s  o f  l e c i t h i n a s e ,  a t  l e a s t  s e v e r a l  d e te rm in a tio n s  shou ld  be 
made t o  d e te rm in e  a  mean l e c i t h i n a s e  a c t i v i t y  f o r  each  s t r a in , ,  A 
s in g le  e x p e rim en t may y i e l d  f a l s e  c o n c lu s io n s ,  nam ely , t h a t  a  s t r a i n  i s  
a  low  o r  in te r m e d ia te  p ro d u c e r  o f  l e c i th in a s e *
A lthough  th e  h e a t  r e s i s t a n c e  o f  th e  s p o re s  and th e  l e v e l  o f  l e c i ­
t h in a s e  a c t i v i t y  a r e  two c r i t e r i a  u sed  t o  d i s t in g u i s h  food  p o iso n in g  
from  c l a s s i c a l  ty p e  A s t r a i n s  o f  C* p e r f r i n g e n s . t h e  p re s e n t  s tu d y  
in d ic a te d  t h a t  t h e s e  two c r i t e r i a  c an n o t be r e l i e d  upon c o m p le te ly  f o r  
t h e  i d e n t i f i c a t i o n  o f  fo o d  p o is o n in g  s t r a in s *
L e c i th in a s e  a c t i v i t y  i n  t h e  c y to p la sm ic  and c u l tu r e  f i l t r a t e  
f r a c t i o n s  o f  C* p e r f r in g e n s  v e g e ta t iv e  c e l l s  and sp o re s  was d em o n stra ted  
by  M e ise l ^  â l*  (3 4 )»  In  a  l a t e r  s tu d y , th e s e  i n v e s t i g a t o r s  demon­
s t r a t e d  t h e  p re se n c e  o f  kappa  to x in  ( c o l la g e n a s e )  i n  th e  cy to p lasm  o f  
t h e  v e g e ta t iv e  c e l l s  and s p o re s  o f  Ce p e r f r in g e n s  ty p e  D (35)*  I t  h a s  
a l s o  b een  shown t h a t  l e c i t h i n a s e  i s  s y n th e s iz e d  ^  novo w ith in  th e  veg­
e t a t i v e  c e l l s  o f  C* p e r f r in g e n s  and i s  th e n  p a r t i a l l y  e x c re te d  i n to  th e  
su r ro u n d in g  medium (4 0 )*
The l e c i t h i n a s e  a c t i v i t y  o f  th e  s o lu b le  f r a c t i o n s  p re p a re d  from  th e  
s p o re s  o f  p e r f r in g e n s  s t r a i n s  BP6K and Hobbs 3 may be r e l a t e d  t o  th e  
p a th o g e n ic i ty  o f  p e r f r in g e n s  and i t s  a b i l i t y  t o  cau se  gas gangrene* 
The l i b e r a t i o n  o f  l e c i t h i n a s e  i n t o  t h e  t i s s u e s  o f  a  s u s c e p t ib le  h o s t  
d u r in g  s p o r u la t io n  may c a u se  n e c r o s i s  and tra u m a , th e r b y  c r e a t in g  
s u i t a b l e  a n a e ro b ic  c o n d i t io n s  f o r  th e  grow th and m u l t i p l i c a t io n  o f  th e
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v e g e ta t i v e  fo rm  o f  C® p e r f r in g e n s ®
The i n t r a c e l l u l a r  l e c i t h i n a s e  a c t i v i t y  o f  fo o d  p o iso n in g  s t r a i n s  o f 
jC, p e r f r in g e n s  may c o n t r ib u te  t o  t h e i r  a b i l i t y  t o  cause  th e  disease®  I f  
th e  p ro d u c tio n  o f  l e c i t h i n a s e  i s  r e l a t e d  t o  th e  a b i l i t y  o f  C® p e r f r i n -  • 
g a is  t o  cau se  fo o d  p o is o n in g  i n  man, s t r a i n s  o f  h ig h  a c t i v i t y  shou ld  
c o n s t i t u t e  th e  m a jo r i ty  o f  th o s e  im p l ic a te d ,  b u t t h i s  h a s  n o t  been  
dem onstrated®  H ow ever, i f  i n t r a c e l l u l a r  l e c i t h i n a s e  i s  l i b e r a t e d  i n  an 
a c t iv e  fo rm  when v e g e ta t iv e  c e l l s  l y s e ,  th e  r e s u l t i n g  **total** a c t i v i t y  
may be s u f f i c i e n t  t o  c au se  t h e  symptoms o f  fo o d  poisoning®
Ih e  e f f e c t s  o f  on l e c i t h i n a s e  a c t i v i t y  may be e x p la in e d  in  th r e e  
ways® The jgH o f  th e  c u l t u r e  medium may have in a c t iv a te d  th e  enzyme 
m o le cu le  once i t  was l i b e r a t e d  i n t o  th e  medium® S eco n d ly , t h e  number 
o f  v i a b l e  c e l l s  was red u c ed  b ecau se  o f  th e  a d v e rse  c o n d i t io n ,  v tiich  
may have r e s u l t e d  i n  d e c re a s e d  l e c i t h i n a s e  p ro d u c tio n  and a c tiv ity ®  
T h ir d ly ,  th e  jgH o f  th e  c u l t u r e  medium cau sed  a  d e c re a se d  a b s o rp t io n  o f  
t h e  amino a c i d ( s )  n e c e s s a r y  f o r  l e c i t h i n a s e  production®  T h is h a s  been 
shown f o r  p e r f r in g e n s  ty p e  D (14)»  The second c o n d it io n  i s  a p p l i ­
c a b le  t o  C® p e r f r in g e n s  s t r a i n s  BP6K and Hobbs 3 ,  a s  a  d e c re a se  o r  
in c r e a s e  i n  t h e  number o f  v ia b le  c e l l s /m l  r e s u l t e d  i n  a  c o rre sp o n d in g  
d e c re a s e  o r  in c r e a s e  i n  l e c i t h i n a s e  a c t iv i ty ®  The d i f f e r e n c e s  o bserved  
be tw een  s t r a i n  Hobbs 3 and BP6K a t  th e  _pH ra n g e  in v e s t ig a te d  was 
p ro b a b ly  due to  th e  m ethod u sed  f o r  d e te rm in in g  l e c i t h i n a s e  a c t iv i ty ®  
S in c e  s t r a i n  Hobbs 3 p roduced  a  maximum a c t i v i t y  t h a t  was o n ly  20^ o f  
t h e  maximum a c t i v i t y  o f  s t r a i n  BP6K, a  s u b s t a n t i a l  d e c re a s e  i n  th e  l e c i ­
t h i n a s e  a c t i v i t y  o f  t h i s  s t r a i n  would r e s u l t  i n  an  e x tre m e ly  low  
a c t iv i ty ®  Due t o  t h e  d i f f i c u l t y  o f  m easurem ent, a  r e p o r t  o f  no a c t i v i t y
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w ould r e s u l t  w here a c t u a l l y  a  t r a c e  o f  a c t i v i t y  may have e x is te d »  
T h e r e f o r e ,  t h e  d a ta  p re s e n te d  im p ly  t h a t  l e c i t h i n a s e  a c t i v i t y  may be a 
d i r e c t  f u n c t io n  o f  t h e  number o f  v i a b l e  c e l l s  p r e s e n t  i n  th e  c u l tu r e  
medium»
The i r r e v e r s i b l e  i n a c t i v a t i o n  o f  l e c i t h i n a s e  by a c id  ( <  5) £H 
v a lu e s  was n o te d  i n  t h i s  study® T h is  r e s u l t  s u g g e s ts  t h a t  a c t iv e  l e c i ­
t h in a s e  c an n o t d i r e c t l y  cau se  fo o d  p o iso n in g  symptoms» The jpH o f  th e  
stom ach d u r in g  d ig e s t i o n  i s  c lo s e  t o  1»0 ( 2 1 ) ,  and d é n a tu r a t io n  o f  th e  
in g e s te d  enzyme w ould r e s u l t  i f  i t  was d i r e c t l y  e]<posed t o  t h i s  c o n d i­
t io n *  On t h e  o th e r  h a n d , l e c i t h i n a s e  m o le c u le s  may be p ro te c te d  by 
o t h e r  in g e s te d  m a te r ia l»  I f  t h e s e  a c t iv e  m o lecu le s  p a sse d  i n to  th e  
s m a ll  i n t e s t i n e  (piH 7 » 5 -8 o 5 ), th e y  may be a b le  t o  c o n tr ib u te  to  th e  
symptoms o f  fo o d  p o iso n in g »  T h is h y p o th e s is  i s  somewhat su p p o rted  by 
t h e  d a ta  o f  H a u sc h ild  e t  a l»  (1 5 ) who p roduced  e n te r i c  d i s o r d e r s  in  more 
lam bs by  s u r g i c a l l y  im p la n tin g  £» p e r f r in g e n s  in  th e  duodenum o f  th e s e  
a n im a ls  th a n  by  fe e d in g  them  v ia b le  c u l tu r e s »
No m echanism  h a s  been  su g g e s te d  a s  t o  th e  r o l e  o f  l e c i t h i n a s e  i n  
c o n t r i b u t i n g  to  th e  c l i n i c a l  symptoms o f  food  p o iso n in g »  However, a  
p o s s ib l e  m echanism  may be su g g e s te d  on th e  b a s i s  o f  th e  r e p o r t  by  S le in  
and  Logan (50 ) inrtio d e m o n s tra te d  t h a t  E s c h e r ic h ia  c o l i  s t r a i n  M.35 was 
ly s e d  b y  th e  p h o sp h o lip a s e  p roduced  by B a c i l lu s  c e r e u s » I f  in g e s te d  
l e c i t h i n a s e  r e a c h e s  t h e  g u t ,  o r  i f  i t  i s  p roduced  by  v ia b le  _Ç» p e r f r i n ­
g e n s . i t  may c a u se  a  s u b s t a n t i a l  d e c re a s e  i n  th e  E» c o li  p o p u la tio n *
Food p o is o n in g  symptoms may r e s u l t  from  a  p r o l i f e r a t i o n  o f £» p e r f r i n ­
g en s  i n  t h e  g u t  due  t o  th e  d e c re a s e  i n  th e  norm al f l o r a  o f th e  gu t»
The in c r e a s e d  a c t i v i t y  o f  l e c i t h i n a s e  Tmàiich r e s u l t e d  from  d i a l y s i s
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was p ro b a b ly  due t o  c o n c e n tr a t io n  o f  t h e  enzyme and t o  th e  rem oval o f  
i n h i b i t o r s *  When d ia ly z e d  a g a in s t  g l y c e r o l ,  t h e  p r e p a r a t io n s  o f  l e c i ­
t h in a s e  w ere c o n c e n tra te d  th re e - fo ld ©  T h is  p ro ce d u re  h a s  been  used  by 
o t h e r  w o rk e rs  t o  o b ta in  p r e p a r a t io n s  o f  h ig h e r  a c t i v i t y  (3 0 , 55)o The 
in c r e a s e d  a c t i v i t y  o f  th e  l e c i t h i n a s e  p r e p a r a t io n s  d ia ly z e d  a g a in s t  
O0O5M T r is  b u f f e r  pH 7o2 w here no v o lu m e tr ic  changes o c c u r re d , was 
p ro b a b ly  due to  th e  rem oval o f  enzyme in h ib i to r s ©  S in ce  com m erc ially  
p re p a re d  l e c i t h i n a s e ,  w hich h a s  been  p r e c i p i t a t e d  from  c u l tu r e  f i l ­
t r a t e s ,  d id  n o t  g a in  an y  a p p re c ia b le  a c t i v i t y  from  d i a l y s i s ,  i t  a p p ea rs  
t h a t  an y  i n h i b i t o r s  may have been  rem oved by  p u r i f i c a t i o n  procedures©  
Some enzymes a r e  i n a c t i v a te d  b y  d i a l y s i s  (9 )o  The x a n th in e  o x i­
d a se  i n  m ilk  and a ld e h y d e  o x id a s e  i n  l i v e r  l o s t  t h e i r  a b i l i t y  t o  reduce  
cy tochrom e c ,  n i t r a t e ,  o r  f e r r o c y a n id e ,  i f  molybdenum was removed by 
a lk a l i n e  d ia ly s is ©
The i r r e v e r s i b l e  i n a c t i v a t i o n  o f  l e c i t h i n a s e  by  m e ta l l ic  s a l t s ,  
t r y p s i n ,  and L -c y s te ir .e  i s  i n  ag reem ent w ith  th e  r e s u l t s  o b ta in e d  by 
o t h e r  w o rk e rs  ( l9 ) o  However, th e  r e s i s t a n c e  o f  l e c i t h i n a s e  to  d é n a tu ra ­
t i o n  by  sodium  th io g ly c o la te  do es n o t  a g re e  w ith  th e  r e s u l t s  o f  o th e r s  
( 1 9 ,  51)® I s p o la to v s k a y a  and K lim acheva ( l 9 )  r e p o r te d  t h a t  l e c i t h i n a s e  
was d e n a tu re d  by  sodium  th io g ly c o la te ©  The d i f f e r e n c e  in  th e  r e s u l t s  
was p ro b a b ly  due t o  th e  le n g th  o f  tim e  t h a t  l e c i t h i n a s e  was exposed to  
t h i s  chem ical©  In. t h e i r  s tu d y ,  th e  exposu re  tim e  was 48 h r ,  w h ile  i n  
t h e  p r e s e n t  s tu d y  t h e  e x p o su re  tim e  was o n ly  1 hr© S in c e  th e  a c t io n  o f  
sodium  t h i o g l y c o la t e  h a s  been  p o s tu la te d  t o  be  a  r e d u c t io n  o f  d i s u l f i d e  
l in k a g e s  ( 5 l ) ,  i t  w ould seem t h a t  an  exp o su re  tim e  o f  1 h r  would n o t 
a l lo w  t h e  r e a c t i o n  t o  go n e a r  com pletion©  On th e  o th e r  h an d , 48 h r
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in c u b a t io n  sh o u ld  be s u f f i c i e n t  t im e  f o r  co m p le te  r e d u c t io n  and d é n a t­
u ra tio n ©  "Rie i n a c t i v a t i o n  o f  l e c i t h i n a s e  by  t r y p s i n  su g g e s ts  t h a t  i t  
may be r a p i d l y  b roken  down i n  t h e  in te s t in e ©  I f  th e  breadcdown i s  r a p id  
enough* l e c i t h i n a s e  may n o t  c o n t r ib u te  t o  th e  symptoms o f  food  p o iso n ­
ing© On t h e  o th e r  h a n d , s in c e  many o th e r  p r o t e in s  would be com peting 
w ith  l e c i t h i n a s e  a s  s u b s t r a t e s  f o r  t r y p s i n ,  i t  may n o t be  a p p re c ia b ly  
a f f e c t e d  by t h i s  enzyme© F u rth e rm o re , i n t a c t  and m u lt ip ly in g  c e l l s  o f  
jC© o e r f r in e e n s  may p ro d u ce  l e c i t h i n a s e  i n  t h e  l a r g e  i n t e s t i n e ,  v h e re  th e  
p r o t e o l y t i c  enzymes a r e  a b s e n t ,  and c au se  th e  symptoms o f  food  poisoning©  
D ia ly s i s  t o  rem ove c a t io n i c  o r  a n io n ic  i n h i b i t o r s  from  th e  l e c i ­
th in a s e  m o lecu le  d id  n o t  r e s t o r e  i t s  a c t iv i ty ©  T his r e s u l t  su g g e s ts  
t h a t  i n h i b i t o r s  o f  t h i s  ty p e  may become s t r o n g ly  bound t o  th e  charged  
g ro u p s  o f  t h e  l e c i t h i n a s e  m olecule© The a s s o c ia t io n  o f  io n s  t o  th e  
p r o t e i n  m o le cu le  was e v id e n t ly  s u f f i c i e n t  t o  r e s i s t  t h e i r  rem oval by 
d ia ly s is ©  S in c e  t h e  r e d u c t io n  o f  d i s u l f i d e  l in k a g e s  by L -c y s te in e  ( 5 l )  
p ro b a b ly  r e s u l t e d  i n  a  change i n  th e  s t r u c tu r e  o f  th e  p r o t e i n ,  d i a l y s i s  
was n o t  e x p e c te d  t o  r e s t o r e  i t s  a c t i v i t y  a f t e r  d é n a tu ra t io n  by t h i s  
chem ical©
Die h e a t  s t a b i l i t y  o f  l e c i t h i n a s e  was p ro b a b ly  dependen t upon th e  
m enstruum  i n  W iich th e  enzyme was heated©  Commercial l e c i t h i n a s e  i n  
0©05M T r i s  b u f f e r  was r a p i d l y  i n a c t iv a te d  vhen exposed t o  60 o r  90 C 
f o r  20 m in , w hereas t h e  same enzyme h e a te d  i n  a  com plex medium was n o t 
i n a c t i v a t e d  t o  t h e  same ex ten t©  F u rth e rm o re ,  60 C reduced  enzyme a c t i v ­
i t y  more th a n  90 C© S im i la r  o b s e rv a t io n s  have  been  made by o th e r  work­
e r s  (7* 5 2 , 6 ) and  e x p la in e d  by  Sm ith ( 5 l )
P u r i f i e d  l e c i t h i n a s e  d i s s o lv e d  i n  th e  c o n p le x  medium was n o t  a s
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h e a t  s t a b l e  a s  c i j l tu r e  f i l t r a t e  p r e p a r a t io n s  o f  C_o p e r f r in g e n s  s t r a i n  
PBôHo The l e c i t h i n a s e  m o le c u le s  i n  t h e  c u l t u r e  f i l t r a t e  may have been 
s t a b i l i z e d  by  c e l l u l a r  m e ta b o l i te s  t h a t  w ere la c k in g  i n  th e  u n in o c u la te d  
mediumo F u rth e rm o re , t h e  s t r u c t u r e  o f  th e  c u l tu r e  f i l t r a t e  l e c i t h i n a s e  
may be d i f f e r e n t  th a n  t h e  com m ercial p r e p a r a t io n s  o f  l e c i t h i n a s e  which 
have  b e en  p a r t i a l l y  p u r i f ie d o
The h e a t  s t a b i l i t y  o f  l e c i t h i n a s e ,  when p r e s e n t  i n  fo o d , would en­
a b le  i t  t o  r e t a i n  m ost o f  i t s  a c t i v i t y  a f t e r  a  m ild  r e h e a t in g  p ro cess*  
A c tiv e  l e c i t h i n a s e  c o u ld  th e n  be in g e s te d  w ith  th e  food  and cau se  th e  
symptoms o f  fo o d  p o iso n in g *  However, i t  h a s  been  repo it-ed  t h a t  h e a t in g  
fo o d  o r  c u l tu r e  f i l t r a t e s  t o  100 C d e s tro y e d  t h e i r  to x ic  f a c t o r  (5 1 ,
1 5 )*  T hese d a ta  seem t o  r u l e  o u t th e  p o s s i b i l i t y  t h a t  in g e s te d  l e c i ­
t h in a s e  a lo n e  c a u se s  fo o d  p o iso n in g *
L e c i th in a s e  was p roduced  in  a  c h e m ic a lly  d e f in e d  medium supp lem ent­
ed w ith  sm a ll  p e p t id e s  (4  amino a c id  r e s id u e s  o r  l e s s ) *  S in c e  th e  
a d d i t i o n  o f  s in g le  amino a c id s  o r  s u b s t r a t e  ( L - a - l e c i t h i n )  d id  n o t s t i ­
m u la te  l e c i t h i n a s e  a c t i v i t y ,  i t  a p p e a rs  t h a t  p e p tid e s  o r  l a r g e r  m ole­
c u le s  a r e  n e c e s s a ry  f o r  i t s  p ro d u c tio n *  The re q u ire m e n t o f p e p tid e s  f o r  
l e c i t h i n a s e ,  h e m o ly s in , and e p s i lo n  p r o to to x in  p ro d u c tio n  by  _C* p e r f r i n ­
gens ty p e  D, was d e m o n s tra te d  by H au sch ild  (12)*
The e f f e c t s  o f  sm a ll  p e p t id e s  on l e c i t h i n a s e  p ro d u c tio n  were s tu d ­
i e d  b y  Jayko  and L ic h s t e in  (2 0 )*  O nly  g ly c y l-L -a s p a ra g in e  s t im u la te d  
l e c i t h i n a s e  p ro d u c tio n *  I n  th e  p r e s e n t  s tu d y , g ly c y l-L -a s p a ra g in e  d id  
n o t  s t im u la te  l e c i t h i n a s e  p ro d u c tio n  by s t r a i n s  BP6K and A48* The 
i n a b i l i t y  o f  t h i s  p e p t id e  t o  s t im u la te  l e c i t h i n a s e  p ro d u c tio n  p ro b a b ly  
r e s u l t e d  from  t h e  f a c t  t h a t  n u t r i t i o n a l  re q u ire m e n ts  f o r  l e c i t h i n a s e
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p ro d u c t io n  may v a ry  fro m  s t r a i n  t o  s t r a i n ,  a s  was shown i n  t h i s  s tu d y  
w ith  s t r a i n  BP6K and A48» F u r th e rm o re , th e  b a s a l  medium NCTC 109 was 
much more com plete  th a n  th e  one em ployed by  Jayko and L ic h s te in  ( 2 0 ) ,  
W&irata and Yamamoto (3 7 ) r e p o r te d  on th e  p ro d u c tio n  o f  h i ^  y ie ld s  
o f  l e c i t h i n a s e  by  £ ,  p e r f r in g e n s  s t r a i n  PB6K grown i n  a  medium devo id  o f  
p e p t id e s .  From t h e i r  s t u d i e s ,  th e y  co n c lu d ed  t h a t  h ig h  (lO  mg/ml) con­
c e n t r a t i o n s  o f  L - a r g in in e  w ere n e c e s s a ry  f o r  l e c i t h i n a s e  b io s y n th e s is  
. by  t h i s  s t r a i n .  C o n c e iv a b ly , v a r i a t i o n s  i n  s t r a i n s  and t h e i r  m e ta b o lic  
pa thw ays f o r  l e c i t h i n a s e  b io s y n th e s is  may a cc o u n t f o r  th e  d i f f e r e n c e s  
n o te d .  F u r th e rm o re , i t  i s  p o s s ib le  t h a t  th e  re q u ire m e n ts  f o r  l e c i t h i n ­
a s e  p ro d u c tio n  a r e  somewhat d i f f e r e n t  f o r  a l l  s t r a i n s  o f  p e r f r in g e n s  
ty p e  A, and in d iv i d u a l  s t r a i n  re q u ire m e n ts  w i l l  have  t o  be worked o u t .  
The m echanism  o f  s t im u la t io n  o f  l e c i t h i n a s e  p ro d u c tio n  by  £« p e r -  
f in g e n s  by  p e p t id e s  h a s  n o t  been  e lu c id a te d .  However, i t  was shown t h a t  
p e p t id e s  w ere  in c o rp o r a te d  i n t o  th e  c e l l s  o f  Co p e r f r in g e n s  ty p e  D a t  a  
h ig h e r  r a t e  th a n  w ere f r e e  amino a c id s  ( 1 3 ) ,  Leach and S n e l l  (2 3 ) 
p o s tu l a t e d  t h a t  t h e  f u n c t io n  o f  p e p t id e s  i n  grow th i s  one o f  p ro v id in g  
am ino a c i d s ,  w h ich , i n  t h e i r  f r e e  f o m ,  may e i t h e r  be  ta k e n  up in a d e ­
q u a te ly  o r  be  r a p i d l y  b ro k en  down by  th e  cell®  In a d e q u a te  u p ta k e  was 
e x p la in e d  by  them  a s  b e in g  due t o  e i t h e r  th e  low  a c t i v i t y  o f  a  s p e c i f i c  
pe rm ease  o r  t o  an  im b a lan ce  o f  amino a c i d s .  P o s s ib ly  t h i s  e x p la n a tio n  
m ay a c c o u n t f o r  t h e  d i f f e r e n c e s  found  betw een C® p e r f r in g e n s  s t r a i n  
BP6K and A 48® F u r th e r  s tu d i e s  t o  d e te rm in e  th e  u p ta k e  o f  C ^ - l a b e l e d  
p e p t id e s  b y  th e s e  2 s t r a i n s  may p ro v e  u s e f u l  i n  e x p la in in g  th e  d i f f e r ­
e n c e s  o b se rv e d .
The f a c t o r s  a f f e c t i n g  l e c i t h i n a s e  p ro d u c tio n  by  _C* p e r f r in g e n s  a r e
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o n ly  p a r t i a l l y  u n d ers to o d »  However, t h e  s y n th e t i c  medium, NCTC 109 , 
■vdiich s u p p o r ts  good grow th o f  £» p e r f r i n g e n s . i s  th e  m ost s u i t a b l e  
medium used  th u s  f a r  i n  t h e  s tu d y  o f  l e c i t h i n a s e  p ro d u c tio n *  In  a d d i­
t i o n  t o  th e  e x p e rim e n ts  t h a t  in v o lv e  t h e  a d d i t io n  o f  c h e m ic a lly  d e f in e d  
s u b s ta n c e s  t o  t h i s  medium, d e l e t i o n  e x p e rim e n ts  would c o n tr ib u te  m a te r i ­
a l l y  a s  t o  t h e  m in im al re q u ire m e n ts  f o r  l e c i t h i n a s e  p ro d u c tio n *
One c r i t i c i s m  o f  t h e  s t u d i e s  b y  o th e r  w o rk e rs  ( 20 ,  37) i s  t h a t  
t r a n s f e r s  i n  th e  s y n th e t i c  medium w ere n o t  a tte m p te d  b e fo re  l e c i t h i n a s e  
a c t i v i t y  was assayed»  I t  seem s e s s e n t i a l  t h a t  t r a n s f e r s  be made i n  any  
s y n th e t i c  medium t o  e l im in a te  t h e  p o s s i b i l i t y  o f  a  c a r r y  o v e r o f  complex 
n u t r i e n t s *  Any p ro d u c ts  c a r r i e d  o v e r  d u r in g  in o c u la t io n  may le a d  to  
e rro n e o u s  c o n c lu s io n s»
Prom t h e  d a ta  p r e s e n te d ,  i t  a p p e a rs  t h a t  in g e s te d  l e c i t h i n a s e  does 
n o t  c a u se  fo o d  p o is o n in g  i n  man* However, t h e  p ro d u c tio n  o f  l e c i t h i n a s e  
by  c e l l s  o f  ^»  p e r f r in g e n s  grow ing i n  t h e  g u t may c o n tr ib u te  g r e a t ly  to  
t h e  symptoms se e n  i n  man» Ih e  d e m o n s tra tio n  o f  i n t r a c e l l u l a r  l e c i t h i ­
n a s e  i n  s t r a i n  Hobbs 3 may e x p la in  th e  a b i l i t y  o f  t h i s  low  to x ig e n ic  
s t r a i n  t o  c a u se  fo o d  p o iso n in g »
A l t h o u g j i  p e p t i d e s  h a v e  b e e n  d e m o n s t r a t e d  t o  b e  e s s e n t i a l  f o r  l e c i ­
t h i n a s e  p r o d u c t i o n  i n  s t r a i n  E P 6K  a n d  A J+8, o t h e r  f a c t o r s ,  a s  y e t  u n d e ­
t e r m i n e d ,  p r o b a b l y  a r e  a l s o  i n v o l v e d *  F u r t h e r  s t u d i e s  d e a l i n g  w i t h  s u c h  
f a c t o r s  a s  f e r m e n t a b l e  c a r b o h y d r a t e  s o u r c e ,  t h e  p r e s e n c e  o f  l a r g e  p o l y ­
p e p t i d e s ,  a n d  t h e  o x i d a t i o n - r e d u c t i o n  p o t e n t i a l  o f  t h e  m e d iu m  w i l l  b e  
n e c e s s a r y  b e f o r e  a n  e x p l a n a t i o n  o f  t h e  f a c t o r s  a f f e c t i n g  l e c i t h i n a s e  
p r o d u c t i o n  c a n  b e  g i v e n *
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SUMMARY
1* The f a c t o r s  a f f e c t i n g  th e  a c t i v i t y  and p ro d u c tio n  o f  l e c i t h i n a s e  by 
C lo s tr id iu m  p e r f r in g e n s  w ere s tu d ie d *
2o C l a s s i c a l  i n f e c t i o u s  s t r a i n s  o f  C* p e r f r in g e n s  were s e p a ra te d  from  
fo o d  p o is o n in g  s t r a i n s  o f  t h i s  o rg an ism  on th e  b a s i s  o f  th e  amount 
o f  l e c i t h i n a s e  p roduced*  However, much v a r i a t i o n  i n  th e  l e c i t h i n a s e  
p ro d u c tio n  by  th e  s t r a i n s  o f  h i ^  a c t i v i t y  was observed*
3* A ssay  o f  c e l l  f r a c t i o n s  o b ta in e d  from  d i s i n t e g r a t e d  v e g e ta t iv e  c e l l s  
o f  jC* p e r f r in g e n s  in d ic a te d  t h a t  a  l a r g e  p ro p o r t io n  o f  th e  l e c i t h i n ­
a s e  form ed b y  c l a s s i c a l  i n f e c t i o u s  s t r a i n s  was e x c re te d  i n to  th e  
c u l t u r e  medium* H ow ever, more th a n  h a l f  o f  th e  l e c i t h i n a s e  a c t i v i t y  
a s s o c ia te d  w ith  t h e  fo o d  p o iso n in g  s t r a i n s  was lo c a te d  w ith in  t h e i r  
c e l l s *
4o L e c i th in a s e  was d e te c te d  i n  t h e  s o lu b le  f r a c t i o n s  p re p a re d  from  d i s ­
i n t e g r a t e d  s p o re s  o f  C* p e r f r in g e n s *
5* The en zy m atic  a c t i v i t y  o f  l e c i t h i n a s e  in c r e a s e d  a f t e r  d i a l y s i s  
a g a i n s t  g ly c e r o l  o r  0*05M T r is  b u f f e r  _pH 7*2*
6* L e c i th in a s e  was i n a c t i v a t e d  a f t e r  ex p o su re  to  c o b a l t i c  s u l f a t e ,  
alum inum  c h lo r i d e ,  L - c y s t e in e ,  and t r y p s in *
7* A cid  ( < 5) i n h i b i t e d  grow th and l e c i t h i n a s e  p ro d u c tio n  by  C* 
p e r f r i n g e n s *
8 * jg* p e r f r in g e n s  was s u c c e s s f u l l y  grown and su b c u ltu re d  i n  a  s y n th e t ic  
t i s s u e  c u l t u r e  medium, NCTC 109*
56
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
57
9 o V a rio n s  c h e m ic a lly  d e f in e d  com pounds, in c lu d in g  40 sm all p e p tid e s  
(4  amino a c id  r e s id u e s  o r  l e s s ) ,  w ere t e s t e d  f o r  t h e i r  a c t io n  on 
l e c i t h i n a s e  p ro d u c tio n  by  Ça p e r f r in g e n s  grown i n  th e  s y n th e t ic  
mediumo
1 0 o Tw enty-one p e p t id e s  s t im u la te d  l e c i t h i n a s e  p ro d u c tio n  by £o p e r ­
f r in g e n s  s t r a i n  BP6K, a  c l a s s i c a l  ty p e  A o rg an ism , W ie rea s , o n ly  2 
p e p t id e s  s t im u la te d  l e c i t h i n a s e  p ro d u c tio n  by  s t r a i n  A48, a  food  
p o is o n in g  s t r a i n  o f  C,® p e r f r in g e n s  »
H e  L e c i th in a s e  was r e s i s t a n t  t o  i n a c t i v a t i o n  a t  90 C* However, i t  was 
r e a d i l y  i n a c t i v a te d  a t  60 Go 
1 2 o Ih e  s ig n i f ic a n c e  o f  t h e  r e s u l t s  i s  d isc u sse d *
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